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PREFACE 

%pace Benef i t s"  h a s  been prepared for t h e  NASA Technology U t i l i z a t i o n  
O f f i c e  by t h e  Denver Research I n s t i t u t e ,  "Prograo for T r a n s f e r  Research 
ami fapact StGdies," to  provide  t h e  .%ency wi th  accu ra t e ,  convenient ,  
and i n t e g r a t e d  r e source  in fo rma t ion  on t h e  t r a n s f e r  of aerospace  t ech -  
nology to o t h e r  sectors of  t h e  U.S. economy. 

The c o n t e n t s  of t h i ,  notebook are d iv ided  i n t o  two s e c t i o n s :  (1) Benefit 
Cases and ( 2 )  Indexes. The t r a n s f e r  examples s e c t i o n  i s  subdivided i n t o  
eleven s u b j e c t  areas; t h e  Table  of Contents  i d e n t i f i e s  t hose  areas. Each 
s e b s e c t i o n  p r e s e n t s  one or more key i s s u e s  of c u r r e n t  i n t e r e s t  i n  t h e  
d i s c r e t e  transfer cases r e l a t e d  t c  each key i ssue .  F i n a l l y ,  a d d i t i o n a l  
t r a n s f e r  examples r e l e v a n t  to  each s u b j e c t  area are presented.  P e r t i n e n t  
t r a n s f e r  d a t a  arc g iven  at t h e  end of each  example (v iz . ,  t h e  communica- 
t i o n  l ini;  t h e  Trans fe r  Example F i l e  and i n d i v i d u a l  case numbers; ana  
t h e  date of t h e  latest  in fo rma t ion  used) .  

S ince  w e  are evolv ing  t h i s  document, t h i s  book w i l l  be  updated, expanded 
and r e p r i n t e d  p e r i o d i c a l l y  as new materials become a v a i l a b l e .  

Tine reader  should keep i n  mind t h a t  t h e  s t s t u s  of technology t r a n s f e r  
docamerrtef w i th in  t h e s e  pages r e f l e c t s  t h e  5est a v a i l a b l e  informat ior .  at 
a p a r t i c u l a r  p o i n t  i n  time. 
rea beyond the  d a t e  of each example. Deta i led  in fo rma t ion  of t r a n s f e r  
examples b r i e f l y  d x c r i b e d  i n  t h i s  document can  be ob ta ined ,  upon r eques t ,  
from t h e  Technology U t i l i z a t i o n  O f f i c e ,  Code KT, NASA Washington, D.C. 
20546. 

I n  fact ,  addi ' l iona l  a c t i v i t y  may Save occur-  

J e f f r e y  'i. Hamilton 
Di rec to r  
TecSnology Ytilization Office 
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Issues 

a. Caasumer p r d u c t  P&D: 1973 ?4&rav-!iill Economics Department survey of 
hdus%ri& 3bD expecdttures indicated continuing decline as % of sales  
(2.51 of sales i n  1972, 2.4: i n  1973, projected 2.35 by 1976) and sig- 
nificant s h i r t  fro= new product or process dcvelopzent t o  imnrovicg prod- 
licts or processes. 
iaprOratnt as main 9bI) god and 73% aid not ant ic ipate  a technological 
orcbasic researck b r e a k t b u g h  by 1976. Previous I972 s * m y  indicated 
that new groducts bmuld accollnt ?ar 18% of t o % a l  s&es i n  L975, 1973 
survey now indicates they vlli account for 13% in 1976. 

!Ad, si mnufacturers surveyed reported product 

(A-1) 

b. Pmductivit  Aversee muai icxease in cutput per man-now was 3.1% 
m F 1 . 7 5  !l967-i?70! , 3% (:97l-l972). S.reau of Labor S t a t i s t i c s  
estimates t h a t  decrease of 0 . S  i n  average prcductivity betveen 1970 a3d 
1980 would cause G? t3 be 860 billion less than potent ia l .  h o d u c t i v i t y  
expert Professor ;oh Kendrick (George Washington Uni-.-ersity) s ta ted t h a t  
1967-1970 SllrmF vas &ue to slov-doun i n  goTzermie2t ~ a a i a g  as 5 of CP, 
which peaked i n  1?&, ard since then “ g r m t k  i n  the stock of kzovledge has 
k e n  decelerating.” 
p. 36) t o  nev m r k e r  h i r ing  lag at -=ginning cf ~usiness  boom, only a short- 
term effect .  (A-4) 

Upturn i n  1971 attrikcted 5y Busir-ess Weeit (1/1,’72, 



*A-1 

A 4  

A-3 

*A-4 

A-5 

Infhred scanner and television display: 
W s h a l l .  . . . commercial infrared TV scanner developed. . . . prothct 
purchased by B.F. Goodrich Tire Co. (Ohio) and regularly used for consuer 
product R6D. . . . aFplications include analyzing tire designs and causes 
of tire fatigue, identifying tire design end construction flaus, and inves- 
tigat- hov heat shortens service life for V-belts, shock mounts, brakes 
sad rubbr bearings. . . . scanner enables researchers to observe and record 
heat build-up during product testing so designs or production processes can 
be Improved. . . . 1973 X U  funding by rubber products industry vas about 
$200 milliot (1.15 oi sales), large part directed toward product improvement. 
(Cuatomtr/coGtractor, TEF 398, Case Ro. 70001, 8/74) 

operational unit developed fer 

?Isn.gement nethod for 3bD programs: developed for Marshall. . . . used by 
The UpJohn Co. (Michiqau) to develop management method for its pharmaceutical 
research programs. . . . saved Upjohn substantial man-hours. (TB/TsP, TEF 452, 
Case Eo. 60860, 8/74) 

Composite materials data: conpiled f o r  Yarshall .  . . . used by Babcock and 
Wilcox Co. (Ohio) in designing composite products. . . . orders o? nearly 
$1 million in 1973. . . . products used in golf club shat'ts and business 
machines. (Trade journal/TS?, ?EF k9G, Case Yo. 87986, 2/74) 

Multiplexer circuit ?or Saturn rocket instrumentation: developed fcr Marshall 
by SCI Systems, hc. 'Alabama]. . . . integral part of industrial monitoring 
system developed by S C I .  . . . entire in6ustrial system similaz to Saturn 
instrument monitoring system. . . . SCI system installed in most U.S. textiie 
veaving mills built betveen 1968 and 1971, 17 installations by SCI in price 
range $65,000 to SlOO,OOO, at least h more installed by exSCI eaployees 
vorking for West ?oint-Pegperell, Inc. (Georgia). . . . product line sol6 to 
Swiss company in 1971, with same technolcgy used in nany new textile weaving 
mills worldwide :particularly, Polaid, Frame, Belgium and U . S . ) .  . . . 
system monitors loom operator perfornance and is wholly responsible for 
Froductivity increases over I%, generally in 2-65 ranqe. . . . annual nstional 
productivity increase iras 1-12 between 1967 and 1370, 32 before and after that 
time period. (Contractor, TTF 119, Case No. OL793, 9/74) 

Contamination control handbook: compiled for Yarshall. . . . used 5y Ortho 
? k r i ~ < e ; ; t ; ; ~ l  ZC. (!;:tv Cai-sty) ti, iiesigti Letter curl\aninetivn control facili- 
ties for b i r t h  control Fill productfon. . . . increased worker productivity . . . . used by Kentucky Electrocics, hc. 'Kentucky! to bprcve f w c  key 
production steps for consumer electronics (mini;' coior  television componerits 
for RCA, Westinghouse and. fenith products), degreasinp and drying operations 
now done with fiuids and orocesses described in handbook. . . . improved prod- 
uct quality and prcductivf:y, with annual sales oYer $7 million. 
TEF 262, Case Xos. 31286, 39662, 9/7k! 

(TS/TSP,, 

Denotes transfer case related to Key Issue. 

ORIGmAI: PAGE Ls 
OF POOR QUALIlY 



A 4  

A-7 

Method to improve electrical resistors vith hydrogen: developed for H t a d -  
quarters. . . . used by ‘Leller Corp. (Ohio) to develop automated process 
for resistor spark plug production. . . . automation saves 4 cents per unit 
and over 500,000 sold annually since 1972. 
No. 88h32, 8/7L 

( S W T S P ,  TEF 468, Case 

Optical aliment training w u a l :  compiled by Xarshall .  . . . incorporated 
info standard operatinp procedares at Eastman Kodak Co. (Nev York) for aligri- 
ing optical testina instruments. . . accuracy improved. (TB/TSP, TEF 208, 
Cage No. 32hlh. 8/74) 

Other Relevant Examples : 

B-9 (lubricant deposition process) ; C-5 (fabric metallizing process) ; 
F-2 (product safety); H-11 (automobile fuel R h D ) ;  1-5 (home safety product); 
K-3, K-4 and K-5 (automobile desiKn and production) 

DR 1-1 1 /74 



B. ! W W F A ~ M G  CAPITAL pWODS 

Key Issue 

Balance o f  t r ade  f o r  capital goods: In 1973, U.S. e w r t e d  c a p i t a i  goods 
mrth $21.5 b i l l i o n  end imported $7.5 b i l l i on .  
machinery end e lec t ronic  components accounted fo r  $3.5 billion, more than e other  c l a s s i f i ed  c a p i t a l  goods. 
ing vorld market fcr microelectronic components. bIerket share maintained 
by cdnt inuel ly  advancing t h e  state-of-the-art  of microelectronic component 
production technology so t h a t  product ivi ty  is increased. Product ivi ty  de- 
pends on y ie ld  which is  improved by reducing the percentage if components 
spoiled during production. (B-1) 

Exports of electrical 

U.S. supplied over two-thirds of grow- 

DR 1-1 1 /7 k 



B. MAWFACTURIlPC CAPITAL GOODS 

*B-1 Microelectronics production qua l i ty  assurance: NASA establ ished reliabil i ty 
program and procurement standards f o r  microelectronic products i n  1964 t o  
assure best manufacturing prac t ices  would be used by suppliers.  . . . intro- 
duced concept of  Cer t i f ied  Production Line (CPL) so that  e n t i r e  production 
l i n e s ,  r a t h e r  than products themselves, were certif ied for NASA procurement 
after vendor had establ ished qua l i ty  control  prac t ices  and in-house evedua- 
t i o n  methods t o  s a t i s 2  NASA inspection teams. . . . CPL approach later 
adopted by DOD which developed, w i t h  NATA, c e r t i f i c a t i o n  standards. . . . 
many maJorrmicroelectronics manufacturers confitp.a-ed standard production 
l i n e s  t o  be c e r t i f i e d  f o r  space or defense procurement and now produce com- 
mercial u n i t s  from these l i n e s .  . . . widespread impact by increasinn oroduc- 
t i v i tg  f o r  c o m e r c i a l  products on wo?.-ld market. . . . one vendor iccreased 
y i e l d  by 205 after modifying ?reduction prac t ices  f o r  c e r t i f i c a t i o n  (1-25 
increases very valuable i n  t h e  indcstry) .  . . . Yarshal l  obtained one of f i rs t  
scaaning electron microscopes (SEMI ever b u i l t  and developed SEM inspection 
techniques t o  analyze failure modes f o r  microelectronics. . . . provided fail- 
ure analysis  reports t o  microelectronic vendors and encouraged manufacturers 
t o  use SEM for same purpose. . . . SEbf's now widely used i n  U.S. microelectrcn- 
ics industry. . . . l a r g e s t  producer of microelectronics,  Texas Icstruzlents 
(Texas), with annual sales over $1 b i l l i o n ,  i s  ce- t i f ied by :?MA and used 3 
SEMIS f o r  qua l i ty  assurance and failure analysis .  . . . NASA standards used i n  
key production s teps  f o r  all T I  products. (Contractor, Indus t r ia l  Product: 
and Prac t ices ,  D R I ,  2/73) 

B-2 Infrared scanner aqd t e lev is ion  disolay: operational un i t  developed f o r  Mar- 
s h a l l .  . . . contractor  employees founded Dynarad, Inc. (Yassachusetts) t o  
market unique product l i n e  of I R  scanners. . . . u n i t s  display heat p ic ture  
on Tv screen. . . . over 52 mill ion i n  t o t d  sales, uni t  p r ice  range $6,500 
t o  $25,000. . . . customer appl icat ions inclcde naintenance inspections,  
qua l i ty  control ,  and research i n  several  i-ndustries (steel ,  aluminum, petro- 
chemical, rubber, nuclear fue ls ,  a i r c r a f t  and e l e c t r i c  pover) as w e l l  as medi- 
cal  diagnoses sucn as breast  cancer. 
No. 70001, 8/74 ) 

(Personnellcontractor,  TE" 398, Cese 

B-3 Ultrasonic nondestructive t e s t i n u  technioues: developed f o r  Marshall and 
Johnson by Allternation indus t r ies ,  Inc. (Connecticut). . . . compar,y had over 
$2 mill ion ir. contracts  t o  produce innovative ?JASA equipnent i n  past  f e w  years 
and has "had c o m e r c j a l  spin-offs of several  times that aniount". . . . f o r  
example, Nar sha l l  . 'm.ied the  development of company's laboratory prototype 
i n t o  operational u l t rasonic  Delta Yanipulator vhich Autonation then marketed 
. . . . uses multiple transducers for s iqni f icent  imprcvement i n  speed ar.? 
accuracy. . . . more than 25 mamfacturers purchased between 1 and 130 
Yanipulators @ $800. . . . larger number of i.imS fabricated in-house ver- 
sions.  . . . widely used for qual i ty  control inspection of a i r c r a f t  compon- 
e n t s  end steel pipe manufactured for  petrochemical appl icat ions.  . . . 
Automation has $50 a i l l i o n  annual s a l e s  of ul t rasonic  t es t  equipment f a r  
qua l i ty  control i n  s teel ,  ra i l road ,  a i r c r a f t ,  iiuclear reec tor ,  autoaotive,  
and tubular  products industr ies .  (Contrac v, TEF 387, Case No. 59201, 8 /7k)  

+ Denotes t r a n s f e r  case r e l a t e d  t o  Key Issue. 

DR 1-11 / 7 b  



B. MAHUFACTURING CAPITAL GOODS (COX". ) 

6 

B-4 Hanndestructive t e s t i n g  handbwk: developed by Marshall. . . . ultrasonic 
techniques i n  handbook provided 10-306 of input t o  development of in-house 
qua l i ty  control  procedures at Aluminum Company of America (Pennsylvania) . . . . ul t rasonic  t e s t i n g  rout inely done f o r  wrought aluminus products at 
ALcoa plants .  . . . ult rasonics  faster, b e t t e r  resolut ion than o ther  YDT 
methods i n  finding flaws, very inportant l i n k  t o  f r a c t u r e  mechaqics s ince  
britzle f rac ture  can start at  flaws l e f t  by fabr ica t ion  process. 
ference, TEF 381, Case No. 57902, 8/7b) 

(TU0 con- 

&5 Contamination control  handbook: compiled f o r  Y a r s h a l l .  . . . used at Xerox 
Data Systems (Cal i fornia)  t o  inprove contamination control  i n  production of 
computer per ipherals  such as d isc  f i les .  . . . reduced cos t  of contamination 
control and s i g n i f i c a n t l y  reduced qua l i ty  control  f a i l u r e  rate caused by 
contamination. (TB/TsP, "EF 262, Case No. 33050, 10/72) 

B-6 Surface f in i sh ing  method for  nickel  alloys: developed for  Marshall. . . . 
standard process at biestinghouse Corp. (Pennsylvania) s ince 1970 t o  f i n i s h  
components f o r  gas turbine e l e c t r i c  generators. . . . turbines  up t o  100 
megawatts. . . . s igni f icant  t i m e  and cost  savings over previous methcd. 
(TB/TSP, TEF 198, Case No. 29518, 8/74)  

B-7 Inert-gas welding enclosure: developed by Lewis. . . . used by Communica- 
t i o n s  S a t e l l i t e  carp. ( D i s t r i c t  of Columbia) t o  fabricate microwave compo- 
nents for satellites and ground s ta t ions .  . . . nade it possible  t o  use very 
lightweight netals f o r  components and reduce production time tec-fold.  (T9/ 
TSP, 'PEF 189, Case No. 19795, 8/74] 

B-8 Fluidic controls :  developed by Lewis  f o r  rocket cnqines. . standard control-  
l e r  on automatic metalworking la thes  Froduced by Bardons and Oliver,  Inc. 
(Ohio) s ince l967. . . . only f luidfc-contr3l led lathes cn market. . . . 125 
sold i n  p r i c e  range $LO,OOO t o  $80,000. . . . f l u i d i c  controls  are h a l f  t h e  
cost  of electric controis ,  a lso  more r e l i a b l e  and maintainable. 
ence, TEF 193, Case No. 101902, 8/74) 

(TU0 confer- 

B-9 Lubricant deposition process: developed f o r  Goddard by B a i l  Brothers Research 
Corp. (Colorado). . . . process commercialized by 3BRC i n t o  VacKote l i n e  cf 
several  hundred l u b r i c m t  products. . . . 1973 sales $1 n i l l i o n  anC ancual 
growth 25%. . . . over $100,000 from iiceriae L*oj;alti~e. . . . 3CC! ir.&'~:~tris-l 
customers. . . . customer exmjJles: coating f o r  glass industry moJ.Cs increases 
production eff ic iency 5 %  and eliminates pr ior  f ire hizard; pro tec t ive  f l l t e  
coating f o r  novie camera fi lm car t r idges  inproves perfornance and ?educes f i l m  
breakage; lubricant  for  e l e c t r i c  motor brushes i n  vacuum cleaners,  e l e c t r i c  
shavers, and car  a i r  conditioners increases service l i f e ;  and lubricant  :'or* 
computer per ipheral  ec-uipment increases  eff ic lencx.  
Case No. 42849, 8/74] 

:Contzx++nr, TEF 201, 



8. !4NWACTURING CAPITAL OOODS (COIIT.) 

B-10 Fracture t o  hness t e s t s :  developed by Levis. . . . used by Aluminum Company 
M n n o y l v a n i a )  t o  provide fracture toughne5s guarantee for  high- 
s t rength a l loy  products. . . . c r i t i c a l  design parameter for Alcoa custamers 
who use these al loys t o  fabricate a i r c r a f t  components, chemical processing 
equlpnent, o r  1iq.iefied natural  gas containers on ocean tankers. . . . reduces 
structural failures. (Professional society,  "EF 451, Case No. 101901, 8/74) 

B-11 "hemal exeansion propert ies  handbook: compiled fo r  Marshall. . . . used 
extensively at Kodak chemical plant (Tennessee) i n  design and materials 
select ion fo r  new hydrogen production f a c i l i t y  worth over $500,000. . . . 
saved 25% of design cost  and signif icant  amount of construction cost .  . . . 
also used t o  select better materials fo r  ca t a ly t i c  cracker and heat exchanger. 
(TB/TSP, TEF 321, Case No. 32416, 3/71) 

B-12 Weld strenafih prediction method: developed fo r  Marshall. . . . used et Rod& 
chemical plant  (Tennessee) t o  improve safe ty  at l i t t l e  cost. . . . eliminated 
hazard of rupturing pipes tha t  contain cherpicals. 
No. 41946, 3/71) 

i!l!B/TSP, TEP 359, Case 

B-13 Fen noise reduction method: developed fo r  Lewis Quiet Engine Program. . . . 
used by Kennecott Copper Corp. ( U t a h )  t o  design inexpensive acocst ic  panels 
for  fans in copy;er re f iner ies .  . .. enabled ccnnpany t o  comply v i t h  noise 
l eve l  regulations set by Occupational Safety and Health Administration (0S:IA) . . . . s igni f icant  savings compared t o  a l te rna t ive  of replacing older fans. 
(TB/TSP, T Z F  b76, Case No. 81646, 8/73) 

Other Relevant Examples: 

A-3 (of f ice  equipment 1; C-1 (energy conservation equipmcr. ;); 0-3 (dispatch 
computers , e l e c t r i c  power) ; D-6 (nuclear power plant  equipment design 1 ; 
D-7 (steam turbine, steam generator and high temperature gas-cooled reactor  
design);  D-9 (nuclear power plant design);  F-2 (farm t r a c t o r s  and inplemente); 
H-2, H-3 and 1-6 (LNG storage and t r ans fe r  f a c i l i t i e s ) ;  H-4 and H-5 (process 
control  systems); H-6 (heat pipes)  ; H-10 (gasoline vapor condenser) 

DRI-11/7& 



C. IVEW CONSUMER PRODUCTS AND RETAILING 

Key Issues 

e. New product introduction: New productj uave been a source for c 

corporate growth. Industrial trend is now toward i cing fewer 
new products and reducing production costs to maintain profitability 
(see Key Issue A-a) .  
2% of new product ideas are successfully commercialized. 
study of 500 successful innovations showed 75% were based on market 
demand or production need, rather than technical feasibility. Even 
q t h  market demand, a neu consumer product IFSY not be profitable if 
return on investment is inadecuate. Qr. T. R. Hopkins, president of 
G u l f  Research and 3evelopment Co., said in 1973 speech that product 
research is out-pricing itself since research ccsts are 10% of the 
investment to manufacture a new product. (C-1) 

Fboz, Allen and Hamilton estimates that only 
A recent 

b. Automation in department store seles: Retail sales by department 
stores were $37.3 billion in 1970 and will be about 855 .5  3illion in. 
1974; this represents 10% of tot 1 retail sales. Between 1970 and 1974 
there was a 30% increase in department store sales per employee. One 
factor in this productivity iccrease is the rapid proliferation of com- 
puterized point of sale (POS) equipment such as cash register and cred- 
it authorization terminals. Over 250,000 POS terminals are being ased 
by retailers. 
major, on-line computer systems that have been installed by departrnent 
store chains such as J . C .  Penney and Montgomery Wards. WS equipment 
sold in 1973 had en estimated value of $70 million; expected payback 
time for the ecuipment cost is 3 to b years. Advantages include re- 
duced operating cC)sts, inprjved inventory control, more detailed mer- 
chandising information, and faster, mors accurate sales transactions. 

Many of the terminals are linked to approximately 75 

( c-9 1 



C. NEW CONSUME3 PRODUCTS AND RETAILING 

W-1 

c-2 

c- 3 

c-4 

c-5 

Heat Pipe technology: 
others .  . . , based on a v a i l a b i l i t y  of NASA R&D results from a Regional 
Dissemination Center, Isothermics, Inc. (New Jersey) was formed i n  1971 t o  
market heat pipe aroducts. . . . f ive  product l i n e s  introduced and successful . . . . $700,000 sa l e s  i n  1972, over $1.5 million sa l e s  in  1974. . . . over 
half of sales are f o r  Air-O-Space and Thenno-Coil, heat pipes t h a t  recover 
wnste heat from famace  f l u e  gas. . . . Air-O-Space f o r  home furnaces, 10,000 
sold i n  1974 @ $100. . . . Thermo-Coil f o r  i n d u s t r i a l  furnaces, dryers,  e t c . ,  
j u s t  iatroguced, projected annual market doubling and $2 mll l ion sa l e s  i n  
1976. . . . products increase heat eff ic iency bjj 8-10%, relevant t o  new con- 
sumer demand. . . . Isothermics capturing l a rge  market share ea r ly  i n  t rend 
toward energy conservation equipment. 

developed for  NASA by Los Alamos S c i e n t i f i c  Labs and 

(FDC-TAC, XF 197, Case No. 83601, 9/74) 

Anti-fog compound: developed for Johnson. . . . prevent3 condensation fogging 
on transparent surfaces. . . . more than 60 NASA l icenses  issued. . . . soid 
by Western F i r e  Equipment Co. (Cal i fornia)  f o r  f ire f i g h t e r s '  face sh i e lds ,  
air masks and fo r  protect ive goggles. . . . sarketed by others  f o r  eyeglasses,  
d ive r ' s  masks, s k i  goggles. . . . known sales exceed .*500,000. (TB/TSP,' 
TEF 423, Case No. 81857, 8/74] 

Rogallo a i r f o i l  desip;n: 
recovery. . . . used by Free Flight Systems (Cal i fornia)  and others  t o  design 
hang g l ide r s  for recreat ional  use. . . . Rogallo design used on 90% of a l l  
hang gl iders .  . . . Free Fl ight  Systems is lftrgest manufacturer of hang g l i d -  
ers. . . . 3,000 sold 6 $500. . . . rapidly growing sport. (Personal contact/  
JPL, TEF 499, Case No. 101900, 8/74) 

developed by Langley Research Center f o r  rocket 

- Battery-powered hand t o o l .  
landj.  . . . commercialized by B & D i n t o  l i n e  of 6 cordless F-wer tools  f o r  
home consumer (including 1!4" d r i l l ,  3 models of grass shears,  2 shrub and 
hedge trimmers). . . . d i r e c t  improvement over previous l i n e .  . . . sales 
figures not avai lable .  (Contractor, TEF 300, Case No. 33607, 8/74] 

developed f o r  Johnson by Black and Decker (Mary- 

Aluminized mylar: basic patent by National Research Corp. i n  1962. . . . 
first applications developed fo r  Lewis (Echo I ,  spacec'aft, space s u i t s )  . . . . commercial product, SPACE blanket,  introduced by X?C i n  1964. . . . 
NRC became Norton Co. divis ion and ne ta l l i zed  process extended t o  provide 
fabric  coating service f o r  companies, such as McGregor-Doniger , Inc . (New 
York), making sk i  parkas, coats ,  sleeping bags, l i f e  r a f t  canopy. . . . annual 
s a c s  for ii'orton coat ing servi:e x.2 prcduc ts  ~ e r  $? m i l i l i m .  . . . divis ion 
sold t o  King-Seeley Thermos Co. (Massachusetts! i n  1971. . . . products and 
process s t i l l  being xarketed, s a l e s  f i g c e s  not avai lable .  (Coz+*actor, 
TEF 160, Case No. 3743$, 8/74) 

Denotes transfer case r e l a t ed  t o  Key Issue. 
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C .  NEW CONSUMER PRODUCTS AND RETAILING (CONT. ) 

C-6 

c-7 

C-8 

rc-9 

it 

Active f i l ter  c i r c u i t  design method: developed f o r  Marshall .  . . . c i rcu i t*  
and desi- procedures u t i l i z e d  by Computer Image Corp. (Colorado) in  develop- 
ment of i t s  Scanimate computer. . . . contributed t o  unit. cost  reduction from 
$350,000 t o  $300,000 each. . . . 1973 sales $900,000. . . . 1973 servjce in- 
came $2 mil l ion.  . . . product used t o  generate .omputer animation for  tele- 
vis ion advert is ing for Pontie.c, Wards, Amoco, h ,log, Black Label and Time 
magazine. (SEA/TSP, TEF 436, Case No. 56028, 8/74) 

Infl&able/nontiDpable l i f e  r a f t  : 
of astronauts .  . . . cmmercialized by Winslow Co. [F lord ia)  i n  conjuncticn 
with t h e  individual  who received exclusive NASA l i cense  t o  prac t ice  the  in- 
vention. . . . surv iva l  equipment on pleasure boa ts /a i rc r t i t t ,  U.S. Coast 
Guard vessels  and some oversess a i r l i n e r s .  . . . t h ree  models i n  o r i ce  range 
$210 t o  $1,430, 1974 sales $70,000. . . . company's l i f e  raft improves chance 
of safe rescue by providing radar  r e f l ec t ive ,  thermally insulated metall ized 
c lo th  cc.rer. . . . c lo th  produced by King-Seeley Thermos Co. using other  NASA 
technology. (License, TEF 131, Case No. 02440, 9 / 7 $ )  

developed by Langley fo r  ocean recovery 

Chlorate candle oxygen supply: inproved fo r  Johnson. . . . Regional Dissemi- 
nat ion Center provided infornat ion on chlcra+,e candle techrdocjy t o  Pyro- 
ne t i c s ,  h c .  ( C d i f o r n i a ) .  . . . information used t o  devehp  portable  welding 
torch  product t h a t  incorporates ch lora te  car.dle sxyvgen sr;pply. . . . approxi- 
mately 100,000 . m i t s  sold s ince 1972. re ta i l  pr ice  $30. . . . prcduct weighs 
7 lb s .  and gives 9, 5,OOO"F fiame. . . home and hobby appl icat ions.  (RDC- 
WESRAC, TEF 466, Case No. 87123, 811'4) 

Apollo Guidance Computer soft- and Data communication nethods: 
fo r  Johnson by T"K Systems (CGlifornia) .  . . . used by TRW Dats Systems 
(Cal i fornia)  t o  devekp  zoo!+ '>Tized r e t a i l  sales sys t em f o r  depar*-er.t : i C , : r e .  - chains. . . . l a rges t  suppli;  cf such systems; h;ls i n s t a l l e i  &bout 6G . x A - L i : . t .  
computer systems 
(POS) term1 .ls connected t o  these  systems. . . . t yp ica l  systen with 1,CX 
c r e d i t  authorizat ion terminals i n  175 +ores cos ts  about $1.5 millior?; avers.;? 

improvements over nonadtcnated methods inclucie 95% reducficn i n  purchases .i 

bad debt accounts, 75% reduction i n  f;,aud purchases, 20% ccst  savings i!? pq'-  
r o l l  for authorizat.ion etqloyees,  and 33% :eduction i n  telephone c a l l s .  . . . 
systems with POS cash r eg i s t e r  temi?al; a l sa  provide improved i? . ; reztxy ccn- 
t r o l ,  more accurate and f a s t e r  s a i e s  t ransac t ions ,  more de ta i led  ~er , : !xu .2 is~-~~-  

tomers include Kmtgomery Wards, Vay Co., Xeiman-Marcus, . J . f .  Penny:, ? r C : * , ' R .  

devrrlcped 

of t o t h l  f . , s t a l l a t iom j ,  w i t h  over 50,000 point of sale  

fnfor rx t ioc ,  ar,d Setter s ~ h s  data  f o r  nariageiiient msl::zis. . . . -9,;: -.% ^ ? I C -  --- 
Burdine's, Eudsmi's 9ay Co., and many Icore. (Contractor,  TEF L65, Case 

. 10h260, io/?hj 

Denotes t r ans fe r  case r e l a t ed  t o  Keg Issue.  
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Other Relevant Examples : 

e 



Key Issues 

a. Pollut ion control :  "The environmental crusade was t h e  c o s t l i e s t  phenom- 
enon ever t o  batter t h e  nat ion 's  e l e c t r i c  u t i l i t y  industry" (Electrical 
World, 19?1). 
$1.'1billion in 1971 and $2.5 b i l l i o n  i n  1973. 

Capi ta l  and operating cos ts  for air pol lu t ion  cont ro l  were 
(D-1) 

b. Dispatch cmput t r s :  E lec t r ic  u t i l i t y  market for conputers @ng at 

for dispatch and control  of bulk power supply systems (interconnected 
generating s t a t ions ) .  C i g i t a l  dispatch provides economic, reliable opera- 
t i o n  of these power pools and prevents recurrance of 1965 Northeast alack- 
out. 

.20X amual ly ;  m41ot t rend  is i n s t a l l a t i o n  oi real-time d i g i t a l  computers 

Approximately 20 dispatch computer systems i n s t a l l e d  or under contract .  
(I>-3 1 

c. blear power olants: !fuclear generatizg capaci ty  groving rap id ly  (from 
&,OOO Xefawatts, or 2% of +,otal, i n  1970, t o  b75,OOO Mw, or 40% of t o t a l ,  
in 1990). 
larger nuclear plarts ( tyy ica l ly  200 Mw in 1955, 500 ?Iw in 1969, aad 
1,000 MV i n  1974). Annu& capital investsent  in nuclear power vas $3.5 
b i l l i o n  i n  1972 and 1973. 

Improved desim methods beiG used t c r  sus ta in  trmd tcward 

!D-6) 



a b 1  Combustion analysis c@mute r  Proqrsms: developed by Levis and f o r  Johnson . . . . used s ince 1970 by f.rmer space program combustion experts,  KVB 
Jbglneering, Inc. (California) , t o  design f i r i n g  modifications f o r  power 
plant  rossil-fueled bo i l e r s .  . . . reduced n i t r o g e n  oxide emissions by 40- 
70s i n  c0mp:ience with l e g a l  standards. . . . KVB has analyzed emissions 
fkom 160 large boilers, 100 s m a l l  bo i l e r s  end 30 ground power gas turbines  . . . . over 100 l a rge  b o i l e r s  modified f o r  u t i l i t i e s  nationwide, e.g.. 
Southern Fa l i fo rn ia  Edison Co., Los Angeles Ci ty  DeFartment of Water and 
Poutr, Consolidated Edison (New York), end Houston Lighting and Power Co. . . . . pollut ion reductions by KVB method considerably less expensive 
than by any known a l t e rna t ive ;  l i t t l e  o r  no added operating costs.  (Con- 
t r a c t o r ,  TEF L63, Case No. 86009, 9/74) 

D-2 Combustion analysis computer Promm: developed by Levis. . . . wed by 
Babcock and Wilcox CO. (Ohio) t o  modify u t i l i t y  bo:ler product designs 
for reduced nitrogen oxide emissions and t o  develop new s u l f u r  dioxide 
ramoval system f o r  p o w e r  p l an t  stack gases. . . . unique capab i l i t y  t o  ' 

analyze operating t rends f o r  experimental h rdware ,  a guide i n  design im- 
provements. (Personal contact/Lewis, "EF k63,  Case iJo. 86016, 1/73) 

*D-3 Apollo Guidance Computer software: developed f o r  Johnson. . . . used by 
T R W  Controls (Texas) t o  develop '3W Executive Program an2 other software 
f o r  e l e c t r i c  pager dispatch connuters. . . . provides real-time control 
capab i l i t y  i n  larae, nl l l t i - t iered concuter system i n s t a l l e d  at  General 
Public U t i l i t i e s  Carp. (Pennsylvania and New Jersey)  anC Arkansas Power 
and Light ($500,000 i n s t a l l a t i o n ) .  . . . also beinR i n s t a l l e d  at Public 
Service Co. of Oklahoma and Swedish S ta t e  Power Board. . . . kpollo soft -  
ware also used by TRU Indus t r i a l  Operations (Cal i fornia)  $0 provide real- 
time control  capab i l i t y  i n  new Sonneville Power Administration (Washington) 
dispatch computer systen (35.2 m i l l i o n  i t ? s t a l l a t ion ) .  . . . bene f i t s  c i t e d  
by BPA include decreased blackouts and $400,000 annual transmission savings . . . . T!?W is second l a rges t  producer of  Cispatch ccrtputer systems i n  U.S. 
(Contractor, TEF' 465, Case No. d6CG5, 8/74] 

D-1 D i g i t a l  color t e l e v i s i m  display: developed f o r  Johnson Mission Control 
Center by Philco-Ford (Texas). . . . P-F develaped commercial product f o r  
e l e c t r i c  u t i l i t y  dispatch computer control center .  . . . DCTV display in- 
s t a l l e d  at Cleveland E lec t r i c  Illuminating Co. (Oh io ) ,  Houston Lighting 
and Power Co. (Texas) and Pennsylvania-New Jersey-Maryland power pool con- 
t r o l  centers.  . . . product l i n e  sold t o  North American Fiockwell 1n fomr ; ion  
Sys tem Co., WARISCO, (Cal i fornia) .  . . . i n s t a l i e d  at Philadelphia E lec t r i c  
Co. (Pennsylvania) 3s p a r t  of dispatch coaputer system developed by RARISCO . . . . DCTV provides operatoridispatch computer i n t e r f ace  w i t h  g rea t e r  
accuracy, shorter response time, and more v e r s a t i l i t y ,  which decrease the  
chance of another major blackout. 
2/73) 

(Contrsctor, TEF L65, Case :io. 86006, 

' btnotes t r ans fe r  case r e l a t ed  t o  Key Issue. 



D. ELECTRIC UTILITIES (COMT. ) 

6 

D-5 Atlas-Centaur rocket control system (mathematical model) : . . . . sane group of experts used method to design control system fo r  high 
tanperature gas-cooled reactor (HTCR) at General Atomic Co. (California). . . . 
first commercial HTc,S is 330-W Fort St. Vrain Plant for Public Service Company 
of Colorado, in oreration late 1974. . . . significant advance in nuclear plant 
efficiency (402 versus 33% f c r  water reactors) due to higher perfomce; K'GR 
reqyired more sophisticated control system. 
Case No. 84984, 11/72) 

developed for Levis 

(Personnel/contractor, TEF 4h6, 

rD-6 Fracture toughness tests (and analytic methods): developed by Levis. . . . 
included in ASME Boiler and Pressure Vessel Code for nulcear power plant com- 
ponents. . . . used by maJor manufacturers to desiRn nuclear plant eauiument 
end steam turbines. . . . users incluCe Westinghouse (Pennsylvania!, General 
Electric (Nev York), hbcock and Wilcox (Ohio), Atomics International (Cali- 
fornia), General Atomic (California) and Combustion Engineering (Tennessee) . . . . annual cspital investment in nuclear power was $3.5 billion in 1972 
end 1973. . . . trend tovard larger nuclear pla-qt designs (200 %!w in 1965, 
500 Mv in 1969, and 1.0@0 Mw in 197k). 
Nos. 85203, 85204, 85206, 85208, 95212, 86001, 1/73) 

(Professional society, YEF 451, Case 

D-7 Fatigue analysis methods: developed by Levis. . . . inciuded in m% Elevated 
Temperature Design Code. . . . used by General Electric Co. ( H ~ v  York) f o r  
steam turbine design, Westinghouse (Pennsylvania) for stem turbine mainten- '?e, 
General Atomic Co. (California) for high temperature gas-cooled reactor design, 
Combustion Engineering, Inc. (Tennessee) and Babcock and Wilcox Co. (Ohio) 
for electric power steam generator design. . . . provides better ; .icficn cf 
fatigue life from high temperature test data. (Professional socie . T?F &SO, 
Case Nos. 85202, 85207, 85213, 86000, 86002, 1/72) 

D-8 Apollo Prouram auality assurance speciflcattz: (XPC 200-2) developed by 
Headquarters. . . . riodified by DOD for si1i;ary specs (MILQ 9853A! which 
in turn were largely incorporated by AEC (Dis,Pict o f  Columbia) in compre- 
hensive quality assurance specs for nuclear piant  licensing. . . . General 
Electric Co. (Florida) implezented Apollo specs under NASA ConWact, now 
offers Nuclear Quality Assurance Consulting Service to do sa?e service fcr 
electric utilities with shilsr AEC specs. . . . four  utilities and rive 
nuclear plant contractors have used GE service on 12 nrrcleer plat,ts, inc:udinr: 
Commonwealth Edison Co. (Illinois?, Florida ?mer Co. and TVA (Tennessee; 
. . . . Ontario Hjrdro (Canada), third iargest electric *Jtilit:; ir. Zorth 
America, 15,000-!~7w capecity, is using NASA specs to develop 0;m ZL specs tor 
contractors. 
for OH, TEF 444, case NOS. 84976, 87032, 2/73) 

(Interagency f o r  A X ,  ccntractor f o r  CE, professiofial society 

* Denotes transfer c-se related to Key Issue. 



D. €zEcTRIC UTILITIES (corn. 1 

b g  ---I NAslRi , :  (NASA St ruc tu ra l  A n a l p i s  F'rogmm): developed by Goddard f o r  c q u t e r  ' 

a n a l p  is si a i r c r a f t  and space vehicles.  . . . used by PGeneral Atomic Co. 
(C.1; 'ornia) f o r  dynamic modeling of high temperature gas-cooled reactors ,  
Uertinghcuse (Pennsylvania) fo r  designing nuclear power p l an t s  that w i l l  f l o a t  
of"shcire, and Handford Engineering Development Laboratory (Washington) f o r  
fast 'weeder reactor  design analysis .  . . . provides unique capab i l i t y  f o r  
usizg camputer i n  design analysis  of large,  complex s t ruc tu res .  (Personal 
coritac% or, professional journal/COSMIC, TEF 410, C a s e  Nos. 84977, 84981, 
86003, 1/73) 

Other Rehm i t  Examples: 

~ - 6  (m turbine electric generators);  E 7  (coal  mine reclamation); 
3-10 (coal  desulfur izat ion);  C-2 (power plan+, s i t i n g  maps); "s3, 
i.;-7 (hydroelectric p l an t  scheduling and phnning)  



a.  carbo^. monoxide pollution in urban areas: a stud:? recently published 
by the Yedical College of Wisconsin showed that tt.ree-follrths oi those 
persons examined in Denver, Los Angeles, and ChicPgo had blood concen- 
trations of carbon monoxide above l.S%, the level set as harmful by 
federal standards. A National Academy of Sciences report estimated 
that in urban areas 4,000 death and 4 million illness-related days 
f r a n  vork were due to auto air pollution. 

. 

(E-1) 

b. Vehicle aission standards and certification: New car emission standards 
have increased average cost of pollution control devices from $17 in 1968 
to $115 in 1974 to estinated $246 for 1975 models. 
cation requires vehicle emissions of hy&ccarbons, carbon monoxide, and 
nitrogen oxides to m e t  S A  standards using =A-approved testing proce- 
dures. 
of a l l  vehicles. (E-2) 

Hew vehicle certifi- 

States are developing programs for anriual emission inspection 



4 ~ - 1  

@E-2 

E-3 

EA 

e 5  

E-6 

Skylab carbon monoxide monitor: developed for Ames. . . . commercialized 
by Andros, Inc. (Cal i fornia)  as a i r  pol lut ion monitor. . . . now sold by 
Beckman Instruments (Cal i fornia) .  . . . unique design features allow 
accuracy and por t ab i l i t y .  . . . instrrrmcnt c e r t i f i e d  by P A .  . . . over 
30 sold e $6,800 t o  air  pol lut ion agencies and companies. . . . used t o  
measure carbon monoxide pol lut ion i n  urban areas, such as the  CO p r o f i l e  
over hs Angeles. (Contractor, TEF 481, Case No. 93827, 10/73) 

Hazardousgas analyzer f o r  Saturn rocket: developed f o r  Marshall. . . . 
adapted by Chrysler Corp. iAlabesoa) t o  develop product l i n e  of vehicle  
exhaust analyzers. . . . over 70 large u n i t s  sold d $15,000-$50,000. . . . 
provides simultaneous measure of CO, C02 and hydrocarbons. . . . allows 
autonmted t e s t ing .  . . . analyzer accepted as l e g a l  a l t e r n a t i v e  standard 
by =A and Cal i fornia  f o r  vehicle  emission c e r t i f i c a t i o n  t s t i n g .  . . . 
used by Chrysler (Michigan) f o r  new vehicle  c e r t i f i e s - i o n  (heavy duty 
engines) and qua l i ty  control  during production. . . . used by Chrysler 
(Cal i fornia)  f o r  2% Qua l i ty  Audit of new ca r s ,  a Cal i fornia  requirement 
(3,000 cars/year,  $600,000 test f a c i l i t i e s ) .  . . . a lso  used t o  trouble- 
shoot defective vehicles ,  reducing labor cos t s  at least 50s: . . . Chrysler's 
portable  exhaust analyzer product used f o r  state inspection by garages an? 
ca r  dealers.  . . . over 1,000 s m a l l  u n i t s  sold e $1,600. (Contractor, 
TEF 486, Case No. 93832, 9/74) 

F i l t e r  cassette f o r  sampling p a r t i c u l a t e  po l lu t an t s  : 
fo r  Lewis air pol lut ion program i n  Cleveland by General Metal W G r k s ,  Inc. 
(Ohio). . . . commercialized by contractor.  . . . $25 c a s s e t t e  widely sold 
f o r  pol lut ion monitoring s t a t i o n s .  . . . cotsidered by pollut ion experts 
t o  be best cas se t t e  on market. . . . prevents sample contamination during 
t ransport  t o  and from monitcring s t a t ions .  
No. 99658, 6/74) 

designed and produced 

(Contractor, TEF 493, Case 

S a t e l l i t e  telemetry systems: 
Co. (Pennsylvania) for :limbus and XRTS-1. . . . used by GE t o  develop state- 
wide computerized air pol lut ion monitoring network (COPAMS) f o r  Pennsylvania . . . . 32 s t a t i o n s  t o  implement air qua l i t y  laws. (Contractor,  TEF 483, 
Case 140. 96532, 2/74) 

developed f o r  Coddard by General E lec t r i c  

Weather s a t e l l i t e  data:  program managed by Goddard. . . . used by National 
Weather Service t o  forecast  wind conditions. . . . forecasting used by state 
air pol lut ion agencies (Colorado and o the r s )  for air  stagnation maps and 
air pol lut ion dispersal conditions.  . . . dispersai  prediction c ruc ia i  f o r  
implementing pol lxt icn control  sequence (advisory,  a l e r t ,  warning, emergency). 
(Interagency, TEF 2 6 ,  13:, Case 30s. 78001, 96526, 10/73) 

ERTS-1 imageq: program under Goddar? supervision. . . . imagery used by 
s c i e n t i s t s  at University of Vermcnt t o  iden t i fy  and map major p l l u t l o n  
plume i n  Lake Champlaln caused by paper m i l l .  . . . p a r t i a l  basis f o r  legal, 
act ion by S ta t e  of Vermont against paper m i l l  and S t a t e  Qf New Vork. . . . 
ERTS imagery and i n t e rp re t a t ion  of  imagery accepted as legal evidence i n  
case a f t e r  review by Supreme Court-appointed nas t e r .  . . . one of f i r s t  
pol lut ion cases invclvinq s t a t e  Y S .  s t a t e  accepted by Eupreme Zourt. 
t r a c t o r ,  TEF 500, Case Yo. I O l g l i ,  9/74) 

(Con- 

Denctea t r a n s f e r  case r e l a t ed  t o  Key Issue.  



E. EIWIROHMENTAL QUALITY (CONT. ) 

E-? 

E-8 

E-9 

E-10 

E-11 

Other 

Aircraft remote sensing program and imagery: program by Johnson. . . . 
in f ra red  photographic imagery of ??i&iest used i n  1971 by Purdue University 
(Indiana) and U.S. Department of Agricultrue t o  analyze spread of corn 
b l igh t .  . . . Indiana portion of imagery used by Earth S a t e l l i t e  Corp. 
(District  of Columbia) t o  nap and measure coal nine re fuse  p i l e s .  . . . 
maps now used by Indiana l e g i s l a t u r e  i n  preparing l e g i s l a t i o n  on reclama- 
ti'on of mine refuse sites. . . . 200 sites l a r g e r  than 2 acres  eacn were 
ident i f ied  and reclamation cost  estimate exceeded $14 mil l ion.  
TEF 199 ,  Case No. 101912, 9/74) 

(Contractor, 

Remote sensor f o r  a i r  pol lutants :  
Johnson. . . . corre la t icn  spectrometer sold by Barringer Research, Ltd. 
(Canada). . . . over 40 sold @ $23,000. . . . unique a i r  pol lu tan t  mcasur- 
ing capabi l i ty .  . . . measured NO2 p r o f i l e s  over Los Angeles and San Fran- 
cisco, SO2 p r o f i l e  over Chicwo. . . . a lso  used by a i r  pol lu t ion  agencies 
i n  U.S.,  Canada, Australia, Jepan, France, Spain. 
Case No. 95608, 8 /73 )  

operational prototype developed f o r  

(Contractor, "IF 482, 

C o w t e r  models for A D O ~ ~ O  Program: developed f o r  Johnson. . . . used by 
TRW Systems ( C d i f o r n i a )  t o  &evelop niore than 30 a i r  and water qual i ty  models . . . . provided technical  basis  f o r  implementing pol lut ion l a w s  i n  Alaska, 
Cal i fornia ,  D.C., Ohio, South Carolina, Vermont. 
lo. 96531, 1/74) 

(Contractor, TEF 487, Case 

Lunar module rocket enaine test f a c i l i t y :  developed f o r  Johnson. . . . used 
by 'RW Systems (Cal i fornia)  t c  develop inexpensive coal desulfur izat ion prc- 
cess. . . . EPA funding at $1.5 n i l l i o n  f o r  research and p i l o t  p lan t  design 
. . . . process could eliminate need f o r  expensive s tack gas removal e q u i p  
ment f o r  electric u t i l i t i e s .  . . . SO2 pcl lu t ion  ccnt ro l  a c r i t i c a l  f inanc ia l  
problem for coal-fired power plants .  (Contractor,  TZF 338, Case No. 96530, 
9/74 1 

Computerized image enhancement: 
(Cal i fornia)  t o  process d i g i t i z e d  image transmissions from unmanned space- 
craft (e.g., Ranger a n d  !4ariner). . . . used by JPL i n  current program 
t o  develop computer processing of water qua l i ty  da ta  f ron ERTS-1 multispec- 
t ra l  d i g i u z e d  imagery. . . . j o i n t  funding by TirO and EF'A (Oregon) t o  ob- 
t a in  cheaper, more e f f i c i e n t  method f o r  c lass i fy ing  qua l i ty  of inland lakes  
i n  National Eutrophication Survey (NES). . . . good cor re la t ion  between JPL 
r e s u l t s  and EPA's vater  sampling data.  . . . EF'A i n i t i a t e d  NES i n  1972 t o  
determine lake d e t e r i w a t i o n  caused by phosphorus materials i n  sewage plant  
eff luent .  
No. 1041L2, 10/74) 

Relevant Examples 

B-13 (noise pol lu t ion ,  fan noise reduction method); D-1 and 0-2 (a i r  
pol lut ion control  for  power p l a n t s ) ;  9-8 (nuclear s a f e t y ) ;  5-1 (new 
sewage treatment method); G - 2 ,  G-3, 5-5 arid 5-6 (water qua l i ty  and supply 
d a t a ) ;  H-1 (reduced of'fshore o i l  po l lu t ion ; ;  3-7, H-10 arid H - l l  (recliced 
air pol lut ion for  re f inery ,  gascl ine htlik s t a t i o n s  end engine f u e l s ) ;  
K-2, K-4 and K-5 (reduced eutornobi:e emissicns) 

developed by Jet Propulsion Laboratory 

(ContractorjApplications Engineering Project ,  TEF 520, Case 



a. Productivttx:  over last century, mechanization made poE8ible a ten-fold 
deercare i n  farm uorktrs needed t o  feed U.S. (47% of w r k  force  i n  1870, 
4s i n  1970). 
(ve r sw 3% nat ional  a*.crage); a msjor f ac to r  is improved equipnent. In 
1960, 40% of t r a c t o r s  'Ere 60 hp. or less; in 1972, tvo  maJor producers 
(Deem and Allis-Chalmers) introduced new models over 150 hp. vhich in- . 
crca8e product ivi ty  10-20% by pul l ing  standard implements f a s t e r  o r  
pulling larger implements. (F-2 

b. Food D t O d U C t S  merchandisinq: continuing developments i n  merchandising- 

. of packaged, per ishable  food goods-have permitted t h e  $119 b i l l i o n  U.S. 

Average U.S. family spent 15.9% of its af ter- tax income on food 

Farm crop cutput per man-hour increasing at  annual 105 

rigorous qua l i ty  assurance, impro-mi inspection prograas, and open-dating 

food industry (meat pecking $26 b i l l i o n )  t o  provide qua l i t y  food f o r  con- 
6umerm. 
in 1973. (F-8) 



C. POOI) PRODUCTION AHI) PROCCSSING 

F-1 

OF-2 

F-3 

F-4 

F-5 

Weather satelli..e imagery and ground receiver: developed for Goddard. . . . 
used by National Marine Fishe-ies Service (Cal i fornia)  for 25% of input t o  
dally f i she ry  advisory charts  f o r  eastern Pacif ic .  . . . cha r t s  seat by radio 
facsimile t o  e n t i r e  U.S. tuna fleet i n  Pacif ic .  . . . reduced time and fuel 
cos t s  f o r  locat ing tuna, help avoid adverse weather. . . . annual Pac i f i c  tuna 
catch worth over $75 n i l l i o n ,  prcvides 90% of tuna canned i n  U.S. (20% of U.S. 
fish consumption i s  canned tuna ) .  (Interagency, TEF 194, Case No. 78002, 8/74) 

Fracture toughness tests: developed by Lewis. . . . used et here and Co. 
( I l l i n o i s ) .  t o  improve sa fe ty  and service l i f e  of products (snowmobiles, farm 
t r a c t o r s  and implements). . . . reduced f r ac tu re  failure of snowmobile d r ive  
t r a i n s ,  t r a e o t  roll-over protect ion systems (ROPS). . . . R O B  required by 
OSHA, Decre selected steel on basis of fracture tests. . . . 202 of research 
department e f f o r t  or. these applications.  . . . Deere introduce& PV I50 hp. 
t r a c t o r  in 1972, 1- 10% by pull ing large 5mplements o r  
same implements f a s t e r .  . . . implement service l i f e  not decreased, p a r t l y  
due t o  improved f r ac tu re  toughness matching h igher  performance (e.g., plou 
striking rock could have caused b r i t t l e  f r a c t u r e ) .  . . . Deerc annual sales 
over $1 b i l l i o n ,  about 255 of farm machinery market. 
TEF 451, Case No. 101903, 8/74) 

(Professional society,  

Precipitation-hardened steel al loy:  developed f o r  Johnson (AN' l o  Command 
Module) by Armco Steel. . . . Amco a l loy  used by Hopper, Inc. (Cal i forniaf  
i n  fabr icat ing Ram-Jet , wind machine fo r  f r o s t  protection i n  noncitrus or- 
chards (apples,  almonds, e t c . ) .  . . . d 87,000. . . . several  hundred opera- 
t i n g  in Washington, Oregon and California.  
No. 42553, 8/74) 

(Contractor, TEF 223, Case 

Contamination control  handbook: compiled f o r  Yarshall. . . . used at USDA 
Research Center (Louisiana) for t r a in ing  employees and research. . . . recorn- 
mended by USDA t o  faod processing fims with contamination problems. . . . 
one research appl icat ion was developing a process f o r  converting cottonseed 
pulp t o  high protein (67%) f l o u r  f o r  human consum?tion. . . . due t o  conteuii- 
nation problem, pulp from cottonseed o i l  production m f n l y  used for cheap 
animal feed. . . . new process solves problem and cne cottonseed m i l l  already 
producing the more pro f i t ab le  f l o w .  (miTSP, TEF 262, Case No. 31762, 8/74) 

Clean room technolow: developed f o r  Johnson by Pi l lsbury Co. (Minnesota) . . , . Pil lsbury o r lg lna l ly  i n s t a l l e d  clean rooms, conducted employee t r a i n -  
ing programs, and compiled a Contamination control management p rac t i ces  manual 
for astronaut food prcduction f a c i l i t y .  . . . technology applied i n  a l l  new 
rood proceosing f a c i l i t i e s  at Pi l lsbury,  clean rooms a r e  i n s t a l l e d  i n  some 
older f a c i l i t i e s ,  aqd a l l  emphyees receive contamination hazards t r a in ing  . . . . improved product a u a l i t y  and reduced product r e c a l l s  due t o  con tmi -  
nation. . . . managment maaual (720 ?ages) i s  publicly avai lable  and used by 
FDA ( D i s t r i c t  of Columbia) t o  t r a i n  federal  food inspectors.  (Contractor, * 
!FE? 503, Case No. 101910, 8/74) 

Denotes tranmfer case r c l s t r d  t o  Key Issue. 



F. FOOD PRODUCTION AND PROCESSING (COW. ) 

F-6 

F-7 

*F-8 

F-9 

Microbiological handbook: compiled f o r  Marshall. . . . used by Kraftco Corp. 
( I l l i n o i s )  as t r a i n i n g  manual f o r  s an i t a ry  techniques i n  food processing 
p l an t s  and i n  research. . . . used by USDA s c i e n t i s t s  (Missouri) i n  develop- 
ment of improved milk processsing procedures and equipment now used i n  dairy 
industry.  . . . valuable rcference in  both cases. (TB/TSP, TEF 402, Case 
Nos. 51578, 51786, 9/7b) * 

Nondestructive spot test procedure: compiled by Langley. . . . used by Kral'tco 
Corp. ( I l l i n o i s )  f o r  a l l o y  iden t i f i ca t ion  when analyzing chemical r eac t ions  for 
food, atmosphere, and s t a i n l e s s  s t e e l  processing equipment combinations. . . . 
time and money saved when react ion problsm occurs and must be eliminated t o  
avoid food contamination. (TS/TSP, TEF 378, Case No. 47744, 8/74) 

Electronic s t r a i n  Rage: invented by founder of BLH Electronics.  . . . improved 
and standardized by BLH f o r  space program which was the  f irst  maJor market . . . . used by f i e l d  centers  (Goddard, Lewis and Marshall) and contractors  
i n  most rocket engine 9LD pro jec t s  and space vehiclas such as t h e  survpyot 
lunar  lander. . . . commercial markets developed by BLH for standardized prcd- 
ucts.  . . . product used by Armour and Co. ( I l l i n o i s )  i n  h o u r  Tenderometer 
s ince 1969. . . . unique capab i l i t y  t o  test hanging carcass and accurately pre- 
d i c t  meat tenderness a f t e r  cooking, not possible previously. . . . Arnour se- 
l e c t s  and guarantees a l l  TesTecder beef with instrument. . . . amount of 
premium-priced TesTender beef sold annually i s  t ens  of mil l ions of pounds . . . . Armour was awarded 1973 Food ?echr?ology Indus t r i a l  Achievement A w a r d  
f o r  Tenderometer, a najor  innova:ion i n  beef ncrchandisinq. . , . c a t t l e  grow- 
ers using t h e  instrulrient c?ata f o r  s e l ec t ive  Sreeding 2rograms. 
subcontractor, 'I" 505, Case No. 101898, 103418, 10/?4) 

Compressed/freeze-dried food: developed f o r  Johnson. . . . marketed by Innova- 
t i v e  Foods (Cal i fornia)  as compact emergency-food rat ions.  . . . used by hunter.*, 
backpackers, e t c .  . . . sa l e s  expected t o  reach approximately $1 a i l l i o n  within 
a year,  (Personal contact/contractor,  TEF 502, Case No. 101896, 8/74) 

b 

(Customer/. 

F-10 Eutectic salts  fo r  l o w  temperature b a t t e r i e s :  developed f o r  Goddard by Artech 
Corp. (Virginia) .  . . . used by Artech t o  develop I r r eve r s ib l e  Warmup Indica- 
t o r .  . . . show, by co lo r  change, whether frozen foods have defrosted d u r i n g  
t ransportat ion o r  storage. . . . 3 mill ion sold,  t o t a l  s a l e s  $100,000. (Con- 
t r a c t o r ,  TEF 504, Case No. 101897, 8/74] 

F-11 Cooling system for Gemini space s u i t s :  developed f o r  Johnson by Garrett 
Corp. (Ca l i fo rn ia ) .  . . . adapted by Garrett  t o  develop gal ley r e f r ige ra t ion  
system fo r  commercial a i r c r a f t .  . . . used by Western Air l ines .  . . , t o t a l  
sales about $500,000, 50 u n i t s  i n s t a l l e d .  (Contractor, TW 228, Case 
No. 100430, 8/7h) 

Other Relevant Examples : 

'Denotes t r a n s f e r  case r e l a t ed  t o  Key Issue.  



a. Swage treatment f a c i l i t i e s :  LTA's Needs Survey f o r  1973 set the  cos ts  
for new water treatment equipment betwpen 1373 and 1990 at $61.7 b i l l i o n  
t o  sa t i s fy  the  water qual i ty  requirements i n  the  Water Pollution Control 
A c t  of 1972. 
estimate ($18.1 b i l l i o n )  which was based on previous, less s t r ingent  watn 
qual i ty  s taAards .  Two major cost  fac tors  i n  the new project icn are 
812COnd8~y treatment f a c i l i t i e s  ($17.1 b i l l i o n )  ma new sewer systems 
($24.5 b i l l i o n ) .  
ments (25%). (G-1) 

This represents a thrce-fold increase over the 1971 cost  

Costs t o  be shared by federal (75%) and l oca l  govern- 

b. Natural resource manwement: Revenues from na tura l  resources managed by 
all leve ls  of government were $3.67 t i l l i o n  in  1971 ($3.33 b i l l i o n  from 
feUeral resource leases ,  water projects ,  e tc .  ). A l l  government expendi- 
tures f o r  natural  resources and the environment were $11 b i l l i o n  i n  1965 
(includes $1.73 b i l l i o n  by s t a t e / loca l )  and $13.7 b i l l i o n  i n  1971 ;;ncludes 
$3.67 b i l l i on  by stnte/ local) , ,  w i t h  about 6% for  cap i t a l  outlays. These 
expenditures covered such areas a s  land, watershed, and wildlife mantige- 
ment, as w e l l  a s  pol.lution and flood control.  Ferferal a i d  t o  s t a t e  and 
l oca l  governments fo r  resource nanagement increased rapidly from $300 
mill ion i n  1965 t o  $1.33 b i l l i on  i n  1973. There is a c r i t i c a l  need at  all 
government leve ls  for  better resource information at lower cost  t o  suppcrt 
t he  government managenent e f fo r t s  required by recent environmental lcgis- 
la t ion .  (G-2) 

DR1-11/74 



*G-1 Pyr o l y t i c  synthesis of ac t iva ted  carbon: developed f o r  Headquarters by J e t  
Propulsion Laboratory (Cal i forn ia)  t o  prepare rocket insulat ion.  . . . used 
by JPL, under SASA . Intract ,  t o  develop novel sevaae secondary treatment 
pilot plant .  . . . 10,000-gal./day plant converts sevaRe t o  a c t i v a t e 3  carbon 
by pyrolysis.  . . . carbon then used t o  remove organics from primary treat- 
ment water, t o  increase raw sewage s e t t l i n g  rates by lOO-fold, and t o  f u e l  

and removes most heavy m e t a l  po l lu tan ts  from waste. . . . ef f luent  w i l l  satis- e 1983 vatcr qual i ty  requirement set by Water Pol lut ion Control A c t  of 1972 
at a lower t o t a l  cost  than less sa t i s fac tory  secondary treatments current ly  
used. . . . p i l o t  plant  now operated by Orange Ccunty Sani ta t ion D i s t r i c t  
(Cal i fornia) ,  with NASA and county funds ($200,030) I t o  dwelop  scale-up dosign 
data. . . . county i s  developing me million-gal./day prototype plant  on cost- 
sharing basL (county 12.55, state 12.5%, EPA 75% of $3.4 mi l l ion) .  . . . w i l l  
deternine f e a s i b i l i t y  and design criteria for  combining new process with p r i  
mery treatment p lan ts  nationwide. . . . EPA estimates tha t  $17.1 b i l l i o n  w i l  
be spent on new secondary treatment p lan ts  by 1990. (Contractor, Client/con 
t r a c t o r ,  TEF 516, Case Nos. 103b03, 103kOb, 10/74) 

pyrolysis  process. . . . minimizes so l id  waste disposal,  el iminates odors, + 

*G-2 ERTS-1 imagery: program under supervision of Goddard. . . . used by Ohio t o  
construct maps u t i l i z e d  f o r  power plant  s i t i n g ,  fores t  inventory, and pollu- 
t i o c  and resources nanagement of Lake Erie shoreline.  . . . Georgia has a con- 
t inu ing  program t o  u t i l i z e  ERTS-1 imagery; appl icat ions have included a stste 
map ( e f f o r t  took one man-week t o  prepare; comparable map using grcund survey 
estimated @! over $1 mil l ion and several  man-years) used f o r  farm 2ond and 
e a r t h f i l l  dim inventor ies ;  a l s o  being used t o  map coas ta l  marshland f o r  a com- 
prehensive marshland protect ion program. . . . beir.g used i n  Utah f o r  9 
preparat ion,  a hydroloxic survey, and w i l d  l i f e  assessnent t o  develop state 
management p o l i c i e s  ?or t h e  Great S a l t  Lake area; also used t o  prepare a map 
of Tooele County for  land use planning, w i t h  current appl icat ion i n  zoning 
and ident i fying new recreat ion aTea8. 
TEF 500, Case Nos. 101904, 101913, 101925, 101P28, 9/74) 

(Contact /federal agency, Contractor, 

G-3 ERTS-1 d a t a  co l lec t ion  system: developed by Goddard. . . . used by U.S. Ceo- 
l o g i c a l  Survey (Flor ida,  t o  te lene ter  hydrologic da ta  from 20 key remote Data 
Collection Platforms i n  sourthern Florida.  . 
data  cans is tan t ly  on a near rea l - t ine  (less tha?? 1 h r . )  basis .  . . . data 
used i n  wat 1r management f o r  1,500 miles of canals and hundreds of control  
f a c i i . i t i e s  t 3  supply t h e  water needs cf southern urban areas ,  Everglades, 
w i l d l i f e  preserves. . . . rapid monitoring c r i t i c a l  f o r  flood control  (hurr i -  
canes) sr.5 maintaining water qua l i ty  during storm vater  runoff. . . . USGS 
ordered 35 more CCP's f o r  southern Florida network. . . . used by Department 
of t h e  Environment (Canada) t o  telemeter r i v e r  aischarge deta from remote areas 
subject t o  in:ense cold. . . . high qua l i ty  data  obtained .t low annual main- 
tenance end operating Costs ( l e s s  than $100/station, cheaper than radio by a 
fac tor  grea te r  than lo!. . . . data used fo r  flow a d  ??ocd forecast ing,  design 
of fu ture  hydroelectric ?suer p lan ts ,  pol lut ion coztrcl .  . . . h p t .  of En- 
v?rc;nment quadrupling ( 9  t o  i o )  nuober of DCF's. 
No. 101970, 9/7h) 

. only feasib?.e w& t o  abtain 

(Interagency, TEF 509, Case 

* Denotes t r a n s f e r  case r e l a t e d  to Key Iesue. 



(3-h Canputer programs f o r  ERTS-1 da ta  analysis :  
Corp. at  request of Texas Water Rights Commissia.. . . . being used by Texas 
Water Development Board under contract  t o  U.S. Axmy Corps of Engineers, Nasn- 
vi l la  D i s t r i c t  (Tennessee), t o  analyze ERTS-1 imagery f u r  v e r i f i c a t i m  of dam * 
inventory i n  Tennessee. . . . accuratel, i d e n t i f i e s  water bodies mer ac res  . . . . reduces ve r i f i ca t ion  cost  by f ac to r  of 10. . . . may 5e used t o  ve r i fy  
inventor ies  itr other  states after Tennessee trial. . . . dam inventory i s  p a r t  
of f ede ra l ly  funded Progrem of Inspection of Dams authorized by Congress I n  
r e r w n s e  t o  dam failures at Buffalo Creek, West Virginia and Fapid City,  South 
Dakota. . . . hundreds died i n  these d i sa s t e r s .  (Interagency, TEF 513, Case 
lo .  lOWO5, 9;7b) 

developed f o r  Johnson by Lockheed 

E 5  Skylab photography: program under supervision of Johnson. . . . used In NASA- 
M d e d  EREP experP n t  by U.S. Geological Survey (Flor ida)  with computer process- 
ing t o  consttuct de t a i l ed  hydrologic map of F l r r i d a ' s  Green Swamp area. . . . 
ennuup is heazrsters  for 5 r i v e r s  which are c r i t i c a l  f o r  water needs of c e h t r a l  
Florida.  . . . map shows vell-, moderately and poorlg' drained land i n  e n t i r e  
m m q  (8,000 sq. miles).  . . . key f a c t o r  i n  f a c i l i t a t i n g  amicable ott-of-cc .*t 
sett lement of multimill ion d o l l a r  s u i t  between S t a t e  of Florida and land -??vel- 
operr by showing which areas could be develcped withoclt dameging water supplies . . . . Florida Dept. of Natural Resources providine funds t o  pu3lish the map 
fo r  lend use management. (Interagency, 1TF 508, Case No. 101929, 9/7h) 

G-6 S l i d e l l  computer complex : establ ished by Marshall f o r  production mhnagement 
and checkout of Saturn rocket. . . . a major computer f a c i l i t y  i n  south cen t r a l  
U.S. . . . since 1971, a l s o  used by Nazionkl Weather Se r r i cc  t o  forecast  flow 
and stages of all major r i v e r s  i n  f i v e  state area (Mo., Ark. , Tam. La., Miss. . . , . large, t h i r d  generation computer essential f o r  a i g i t s l  simulation model 
forecasting (first use of t h i s  technique by NWS) which provides 72-hour forecasts  
accurate within 0.3 f t .  . . . forecasts  important f o r  L'lood ccntrol ;  a l so  used 
by farmers and shippers. . . . other  agencies using computer f a c i l i t y  include 
Corpr of Engineers (Red River sedimentation ana lys i s ) ,  U.S. Geological Siu'vey 
(environmental s t u d i e s ) ,  N s t b n a l  Park Service (use r  study of Great Smoky Moun- 
tains National Park). (Interagency, TiF 506, Case No. 101926, 9/74) 

t3-7 Saturn I/IB Systems Development areadboard F a c i l i t y :  i n s t a l l e d  and operated 
f o r  Marshall  bj Chrysler Corp. (Alabama). . . . process control  technology used 
t o  design memory system f o r  ner post o f f i c e  automated parcel  sor t ing equipment . . . . reduced cost  of parcel  scrting, high speed and r e l i a b i l i t y .  . . . 
Chryrler u n i t s  worth about $500,C00 already instal led at  3 post o f f i ce  (Bing- 
hsmton, N.Y.,  Greensboro, N.C. aqd Chicago, I l l . ) .  . . . 2 aore  on o r i e r  fo r  
Cal i fornia  and Postal  Service planning addi t ional  i n s t a l l a t i o n s .  . . . data 
acquir i t ion technology used i n  automated system for real-time col lect ion 
and processing of hydrometeorological data from Columbia River Basin f o r  
Bonneville Power Administration. . , . 43 data gathering s t a t i o n s  l inked by 
microwave and VHF radio t c  a s t e r  s t a t i o n  i n  P o r t l a n d p .  . . system used foy 
flood control ,  management of water and fo re s t  resourcesI and providing data  
from computing hydroelectric plant  ge :rating schedules. (Contrac;or, Cus- 
tomer/contractor , TEF 507, Case Nos. 101923, 103405 , 9/75)  



C-8m CM .naly?iis and computer codelin&: developed for Headquarters by Jet 
Proprltioa Laboratory (Cal i fornia) .  . . . us& by J?L, under contract  t o  
‘No .nd Los Angeies Canprehensive Health Pluming Council, tc develop local 
health care plaaninq ccuquttr  d e l .  . . . i n t eg ra t e s  &mographic, health, 
health services and other  data. . . . provides better pro3ectioa of hospital 
bed requircntnts than FEU r;laaain@ model vhich is now used nationvide by 
states .ad local couucils t o  a l loca t e  hospi ta l  construct ion hmdt rrcm €EX . . . . .urcessiul aF?licatioa by JPL of -el v i t h i n  LA council  bfw. . . . 
California evaluating mGel ior statewide w e  i n  place of HEW -1. 
tractor, ?EP 514, C a s e  30. 103401, 9/74) 

(Con- 

G-9 California Four C i t i e ?  Promsun: izrndcd by EASA and losF (since 1971) and man- 
aged by Jet h p u i s i o : .  Laboratory (Cal i forn ia)  t o  transfer aezosprc tdcnera ted  
t&hnoiw t o  Gcal govcnmtnts. . . . four aerospace colapanics <~orthrop 
Corp., Science Applications, Inc., Aero:-.t-C+nem: Corp., a3d Lockheed ,Wssi les  
and 
Jose). . . . each company provides its pairvd c i t y  with a Scieace snd T&hology 
A d ~ s o r  and technical  support. . . . eleven f o e  pro jec ts  undertaka,  as vel1 
as info& cmsu l t a t ion  an$ advising. . . . p-rogran has cuased c i t y  -age- 
mt -&aeration ct use of new devices a d  aetmds, including pabl ic  s a fe ty  
hardware, planctng scrY-mre, s y s t m  ZaqageEent a d  in tegra t ion  approaches, and 
var ie ty  of 3anageEent tec%ique in rcvenen t s .  . . . cngoing or completed man- 
agement appl icat ions include cable te lev is ion  franchise  negotiat  ions,  munici- 
pai waste, vehicle replaeeme>t scheduring, and couputerized Rmic ipa l  Information 
Systen. . . . cities achieving consfderable cost savings and operat ional  hprorc- 
meats, with quantrfied savings from only tuo  pro jec ts  estimated at pore thaa 
$6OO,ooO. . . . progrm cuzTen*ly Sei% ex-endec t o  adOitional cities, v i th  
coordlnatiot, throuqh +,“e League of C d i f o r n i a  Cities. (Contractor, “ET 512, 
Case No. 1Cll-A5, 5/7k) 

Co.) are p a i r e d  u i t b  fcur cities (Anaheim, F l t s n o ,  Passdcni, and San 

G l O  Awl10 Xaqagerent C c ~ t r o l  ?om. designed for Xenne4 by ?.?id-xest Research 
I n s t i t u t e  (Missourij. . . . used by !.%I as a mdei C,c desi@ a maeageaent con- 
trol room f o r  Kansas City o f f i c i a l s  overseeing constr txt ion of t h e  s2C3 million 
city airport. . . . projec t  so successful,  desip- of 3 adn i t io ra l  c o n t r r l  cen- 
ters fmdcd by c i t y  ar.d other  local qovermer-t agencies: 
(Missouri) CoMho’Jse, Alcohol Safety Action Project ,  and City Ccuncil Coals 
and R a g r e s s  Center. 

Sackson County 

(Contractor, TEF 510, Case 30. 10i92L, 9/74) 

G - l l  Space simaiation chmber: cftveloped and min ta ined  for Johmon by !4c3onne11 
Douglas Co-rp. (!<issouri! f o r  ‘fercury ana ‘&mini ?rograns. . . . used by YTIC 
t o  r e J to re  water daraged records with :?eatir.u/?rec?+drying process. . . . 
restored more than 235 Q? 20 sillizn records destroyed or damaged by i373 fire 
at Mil i tary Po-sonnei fiecords Center !Yissct-ArT). . . . large ccs t  savings %y 
reducing t h e  number cf records t h a t  must be  reconstructed f r o m  o ther  3o*~rces . . . . res tora t ion  was not possible  vitho-it chamber. . . . Gentcr n o m a l l s  
uses records t o  process 9,000 reqiests d a i l y  :occerr.i?E retiremect bpnefits; 
e n t i t l a e n t s ,  e tc .  . . . !‘3C received $400,900 f x  nil i taq-  records restora-  
t i o n  and $2OC,OOC iron 10 scbstquent res tora t ion  contracts .  
“IF 511, Case Xo. l O l g l ~ ,  9/71) 

(Contractor,  



G12 l ondes t ruc t iw  s-wt test PrOCcdUrC: COmpileC! by Langley. . . . f'requently 
ased by Occupetional. Fealth 2ept.. S t a t e  of leu York Labor Dcpt., t o  per- 
form screening tests ~n Sa,5plCS from companies during investigations of 
health o r  sa fe ty  hazarcis. . . . 3rovides rapid, i nexyns ive  p re t e s t  before 
nore detai led test prmedures. . . . investigation resuits are basis  f o r  
recommumling changes t3 companies and possibie legal action t o  force elimina- 
t i on  oi hrzsrds. (?9!"SP, "EF 378, Case No. lh576, 8/7L) 

. 
6 1 3  Firamn's  breatkiaq amkratus:  ilcveioptd by Johnson and its contracCIors 

using extravehicular :'.?e scppcrt system techoclogy. . . . hrr.dcd by I'JO 
. . ... protctype eg.Jipent inc:xdes a high pressure air compressor* air 
tanks, face zmsks zarnesses. . . . M A  uni t  is scalfer, l i g h t e r ,  mre 
conrcnient, and capable or' longer use between r e f i l l s  than coamercially 
avai lable  un5+s. - . . 110 grotot-e u n i t s  being f i e l a  C,ested oy f i r e  depart- 
a n t s  i n  HousC,mZ, Xew York City k s  Xtgeles. . . . several f i r e f igh t ing  
tqu ipent  nanufacturers =onsider iw nev products based CR the !USA design. 
(TUO-Applications Buineering, TEF 519, 10/7L) 

Other qelevant Exampies : 

:-2 (fire l ipht ing cqr;iment); 5-: (3 .S .  Coast Guard l i f e  raft); D-3 (Fonne- 
rille Power A&inlstrP'-ior. ccntrc' system); h 8  (AZC LieemLq rei;Lations) ; 
--A* E-5, E-3 rt?d 5-9 'air xuxltty sqencies);  E-6 (state vs. state case);  
E-7 ( s t a t e  l en i s l a tu re '  ; Z-11 ;??A "attonal Tutrcphicat.i;n Survey) ; 
3,- (1patior,c '!sriza r l s h e r i e s  S e r v k e ) ;  F-L and ?-6 (US3A food prccczsing); 
2-q { P r A  t r a i a inp  zm-ual); R-1 ;":X r e p l a t i o n s ) ;  2-3 (RD Operation Presk- 
t k o u g h  Progra-,!; 1-5 '!:e3 Vork X c y  3euage system); 7-7 :U.S. A= Corps 
of Enninetrs ",- prcJects!; C-1, Z-3 snd J-4 :police departaents);  5-2 (LEIIA 
Tnfomation system!; -:-I (sta+,e highway departzents);  K-2 !DOT Urban Systems 
.-rogramiIzcaL trae*i:: iepartnerits ' 

I 

- 



Key Issucs 

a. Offahore oil production: 175 billion bbl. of oil and 248 trillion cu. it. 
of urns have been discovered on worldvide continental shelves. with vast - 
v c a s  still unexplored. 
bbl./day for U.S. and 7 million bbl./d4 vorldvide; U.S. prcduction remained* 
the 
Pollution ikon cffshore production became w a r  environmental issue in 1969 
with Enon Co. vel1 blov-out in Santa Barbara Channel off California. T.S. 
offshore industry and regulatory sgency, U.S .  Geological Survey, inprovfng 
safety and antipollution regulations in response to public pressure. U.S. 
leasing uas accelerated ic 1973. 

Offsho=e oil production in 1970 ras 1.6 milLion 

in 1973, a?d world prcduction increased to 10 million bbl./day. 

(H-1) 

b. H e v e a r  supplies: In 1970, V.S. consumed 23.h trillion cu. f't. of gas; 
approxhtely 95% of this was natural gas produced in U.S. 
mum fossil fuel since it is easy to transport, clean burnirtg a?;d 
alpDst pollution free. 
be 35.8 trillion cu, r't. Xstiaattd that only 21 triliion cu. E. OP natural 
gas will be produced in 1980, shortfall of 11.8 trillion cu. ft. 
gas production facilities and LNC import tednals are being deva;s?ed 
rapidly to improve gas supplies in U.S. 
'etet? at 2.1 trillion cu. e. syngas arid 1 trillion 'u. ft. L A G  imports. 
US. has 2 operatiog LVG h p r t  terminals, 5 -under construction and 6 more 
plamed. (H-2)  

Gas is the 

If sqplies were available, 1989 consumption vould 

Synthetis 

Additional 1980 gas supplies prod- 



.8-1 R e l l ~ b l l l t p  and q u a l i t y  assurance methods: developed by Marshall. . . . .sed 
by Marshall, under contract  t o  U.S. Geological Survey (District of Columb;a 
and LouislsEa), fcr 1971 study of functional r e l i a b i l i t y  f o r  s a fe ty  end anii- 
po l lu t ion  equipment on offshore oil/gas production end d r i l l i n g  platforms . . . basis f o r  iasroved assurance by ?ederal government &?d-industry t h a t  
offshore o i l  and gas w i l l  be prodcced sat'ely and v i f h  minimal pollution. . . . . 
over h,OOO copies of report d i s t r ibu ted  t o  offshore industry worldwide by tiSGS . . . . USCS regulates a l l  oifshore operators on 'J.S. Outer Continental Shs l f ,  
Including 1,800 d r i l l i n g  and production platforms i n  Gulf of Mexico. . . . 
new Recamtended Practices issued by American Petroleum I n s t i t u t e  (Texas) f o r  
subsurface safety valves and surface s a f e t y  systems based on b r s h a l i  recom- 
mendatiors. . . . vi l l  be adopted by industry and included i n  USGS regulat ions . . . . w i l l  require  l iceEsing of equipment manufacturers i n  1975. . . . 
addi t ional  API BP's based on Yarshall study being prepared. . . . Offshore 
Operators Camnittee (Louisiana) designed computerized, industry-vide f a i l a r e  
reporting system based on Marshall recommendation, and USGS is  revieving sys- 
tem before ac tua l  development end implementation. . . . 3uon  Cc. (Texas) and 
o the r  offshore companies made eauipnent and operating changes t o  improve-safety 
and reduce pol lut ion hazards base& or. t he  study. 
USCS f o r  API, Offshore Jperators Committee and -on, TEF 484, C a s e  Nos. 93829, 

(Interagency f o r  USZS, Contact/ 

93830, 93831, 8/74) 

*H-2 Cryogenic t r a n s f e r  system cooldoun: O a t 8  and ana ly t i c  methods developed f o r  
Space Nuclear Propulsion Office a t d  TLevis !NE3VA Engine Program). . . . used 
by Chicago Bridge and Tron Co. ( I l l i n o i s )  t o  desiun pipina systems at mst 
large M G  a o r t  terr . lnais ir, 3.3. . . . cooldown rate of warm pipes at  start 
of flow is  a c r i t i c a l  6esiqn oarmeter. . . . provided naJcr input t o  CBZ design 
of $7 million ship-to-shore LYG t r a n s f e r  system a t  Distr igas  Corp. (Massachusetts) 
import terminal.  . . . f i r s t  (1971) najor  U?C, import f a c i l i t y  i n  U.S. (over 3 
S i l l i o n  cu. ft. s t o r q e  capaci ty) .  . . . a l s o  used by CBI t o  design ship-to-shore 
piping f o r  Algonquin LNG, Inc. (2hode Is land,  6 b i l l i o n  cu. f t .  s torage i n  19731, 
Columbia IJ?G Corp. and Consolideted System IJJC Co. (Maryland, 5 b i l l i o n  cu. f t .  
s torage i n  1976). . . . U.F .  annual LvG imports were 2 b i l l i o n  cu. ft. i n  1971 
and proJected t o  be 2 t r i l l i o n  cu. f t .  i n  1960. (YES Cryogenic Data Center, 
TEF 364, Case I ~ O .  50853, 8/14) 

Insulat ion technolouy f o r  Saturn rocket: 
Internat ional  Corp. (Cz l i fo rn ia ) .  . . . BI l icensed polyurethane insulat ion 
technology t o  :!anner-Isofi Co. (7rance) f o r  worldvide LNS storage i n s t a l l a t i o n s  
and NHK Spring Co. (Japan) for LNG tankers.  . . . :lHK i s  major corporation d i -  
vers i fying i n t o  shipbi i ldinq.  . . . R I  conducts t e s t s  and provides consul+,ing 
for l icensees .  . . . ' J .S .  Coast Guard completfng t e s t s  f o r  91 Frototype WET WALL 
Insulat ion Systen design f o r  L ? G  :mkers. . . . majo? development program for 
advanced marine insulet ion system. . . . expected advantages arc, s ign f i can t ly  
lover  c a p i t a l  and 3perating ccs t s ,  increased volumetric e f f i c i ency  and imil'ovea 
msinta?nabili ty.  . . . grobaXe l i cense  or  j o i n t  venture w i t h  U.S. snipbuilder 
after Coast Guard approval which is required for designs used in hazardous cergc 
tankers.  (Contractor, '=EF 361, Case Vo. 50221, 9/74) 

H-3 developed f o r  Yarshal l  by Rockwell 

* Denotes t r a n s f e r  case related t o  Key Issue.  



H. PETROLEM AND GAS (CON".) 

H-h Awllo Guidance Computer softvarc and Gata communication methods: developed 
f o r  Johnson by TRiJ Systems (Texas). . . . used by T3W Controls (I;;exas) t o  
develop sof'tvare and in t e r f ace  equipment f o r  c a p u t e r i z e d  control  system f o r  
o i l  f i e l d  production, o i l  and gas pipelines.  . . . N o r  in t e rna t iona l  suppl ier  * 
of such systems, over 3 dozen maJor o i l  and gas company customers. . . . pro- 
vides "real-time" monitoring and control  from c e n t r a l  s t a t i o n .  . . . high-speed 
data transmission over voice grade c i r c u i t s  between c e n t r a i  s t a t i o n  and remote 
terminals is innovation i n  supervisory control  systems. . . . cc7puter systems 
replacing intermediate-level autoration. . . . f i e l d  production bene f i t s  through 
reduced operating cost  and increased prodwt1'-n.  . . . Exxon Co. (Texas) has com- 
puter ?ro#uct<on control  (mostly TRii) i n  20 major U.S. Fields  (200.000 b a r r e l s  
o i l  and 850 mill ion cu. f't. gas, d a i l y )  and estimates 1-21 proluc',i?i bene f i t  . . . . o the r  customers h c l u d e  Continental O i l  Co. (Louisiana ana Caiifnmia!,  
Cctty .''.'I Co- (Texas), Imperial O i l ,  Ltd. (Canada), Mohii Oii CLX-* (Ok1=h3ma, 
CallZon:ia, Louisiana, Pennsylvania), National Iranian O i l  Co. ( Inn)  , Shei l  O i l  
Co. (Louisiana, Venezuela), and ! W C O ,  Inc. (Oklahoma). (Cantractor,  TEF 465, 
C a s e  183. 86005, 8/71r? 

H-5 Multiplexer c i r c u i t  f o r  Saturn rocket instrumentation: developed f o r  XarshdLl 
by S C I  Systems, Inc. (Texas). . . . used by SCI i n  remote data acqu i s i t i on  and 
con t ro l  s y s t e m  proCuct l i n e .  . . . systems i n s t a l l e d  on o i l  and gas p ipe l ines  
and o i l  f i e l d  productior. equipment. . . . provides better central ized monitcr- 
ing and control ,  wi th  less nanpover. . . . 50 i n s t a l l a t i o n s  worldwide, 30 in  
U.S. (Contractor, TEF 119, Case No. 4793, 9/74) 

K-6 Heat oipe technology: developed f o r  ?!arshali, Langley, and Ames by !<cDomell 
Douglas T O T .  (Washinuton) f o r  Si i lab ,  s h u t t l e  and m a n n e d  satellites. . . . 
commercial heat pipe products developed by YDC include Cryo-Aachor s o i l  s t ab i -  
l i z e r s  t o  prevent tfia;-inq of permafrost -*,der s t ruc tu res  i n  f a r  north. . . . e l i m -  
i n a t e s  ser ious foundation s t a b i l i t y  problem. . . . MDC received $13 mil l ion 
contract  from Alyeska Pipel ine Service Co. (Alaska) t o  supply Over 100,900 Cryo- 
Anchors fo r  $5 b i l l i o n  Aiaskan pipel ine.  . . . vi11 be i n s t a l l e d  around pipe 
supports f o r  390-mile elevated por?ion of 800-mile pipel ine.  . . . Cryo-Anchors 
are 2" o r  3" i n  diameter and range i n  length from 30 t o  60 ft. (Contractor,  
T D  197, Case No. 86008, 8/74) 

H-7 In f rmed  scanner and t e l e v i s i o n  disg l sy :  operat ional  unit developed f o r  !4w- 
s h a l l .  . . . comercia: infrared TJ scanner developed. . . . product used f o r  
maintenance inspect ions at  petrochemical p l an t s  and r e f i n e r i e s  by Allied Chemi- 
c a l  COD. and American C i l  Co. (Texas). . . . h o c 0  remotely d.etects veak l i nks ,  
leaks,  w.6 off-specif icat ion equipnect temperatures t o  deternine naintenance 
problems. . . . irnproved p l an t  e f f i c i ency  an& reduced pol lut ion.  . . . viae- 
spread i n t e r e s t  i n  scsnner by c i l  r e f i n e r i e s  caused b:r Amco success. (Cus- 
toner?contractor,  TEF 398, Csse ?io. ~3001, 8/711) 

E-? Hot tapping methcd f o r  pipes: develope6 f o r  Johnson. . . . included i n  main- 
tenance n a m a l s  used at all Anericen S i 1  Co. ( Indiaaa)  r e f i n e r i e s .  . . . h c r o  
f%brica+cd related equipment. . . . previously, pipe 3r iralve leaks r eq i i r ed  
cp t o  8 people and e i t h e r  p a r t i a l  shutdown o r  e laborate  safety prscedures 
. . . . new method done by one o r  t w o  pecFle i n  half t h e  time, with no shutdon 
and l i t t l e  f i r e  hazard. . . . r e f ine ry  may ha-re about s i x  ser ious leaks annually. 
'Traae JournaliTSP, T 460, Case h. 75018, 9/74) 



H-9 nondestructive testing trainina muals: developed fcr Marshall. . . . manuals 
published by contractor and distrib-dted by American Society for Nondestructive 
Testing. . . . used by Nobil Oil Corp. (New Jersey) to train new employees in 
mnintenance inspection procedures for refineries. . . . improved training end 
saved t h e  in preparing instructional materials. . . . Xobil has 10 refineries 
in U.S. (Professional society/contractor, TEF 14, Case NO. 53789, 9/74) 

H-10 Lubrication handbook: available data on commercial lubricants compiled for 
t48rrhll. . . . used by Edvards Zngineering Corp. (New Jersey) to select 
special refrigeration oil and vendor. . . . solved major lubrication problem 
in using off-shelf compressor for very low tenperature condulser ccanponcnt 
in nev Edwards product and reduced product cost. . . . unique product auto- 
matically recovers gasoline vapor at bulk distribution stations, f n  compli- 
ance uith air pollution standards, end conserves gasoline. . . . @ $125,COO, 
three installed and 40 on order. . . . very rapid market growth expected to 
continue. . . . all major oil companies have ordered at least one. . . . pay- 
back time to customer is 2-3 years. (Trade journal/TSP, TEF b97, Case 
No. 97902, 9/74) 

H-11 Combustion analysis computer proRram: developed by Lewis. . . . used by 
Phillips Petrolem 20.  (Oklahoma) to generate chemical equilibrirn conposi- 
%ion tables for a l l  comb-istion research projects. . . . saved 3 professional 
man-years for proqra? developvent and aciditionel tine for each application . . . . applied to reduce air pollution from fuel products during car engine 
combustion, from in-house incinerators, arid frcn in-hcuse burning of waste 
gases. (Lewis conference, ?EF 463, 2ase No. 93825, 12/72; 

H-12 Systems safety techr.olcgy (and other technology related to pipeline safety): 
developed by several :USA field centers. . . . Regional Disseminaticn Center 
provided infomation to !techanics Research, Inc. (California). . . . used to 
prepare proposal for the U.S. Dept. of the Interior (District of Columbia) 
for Alaskan pipeline safety project. . . . $18 million contract awarded in 
1974. . . . information extremely important to Mechanics Research, estimetee 
value over $100,000. (RDC-WESMC, TU0 case, 9/7h) 

Other Relevant Examples : 

B-10 ( W G  tankers); 1-6 (IdG storage facilities) 



Key Issue 

Coa8ttruction ProJect mansgcment: total nev construction in 1973 vas 
3130 billion, including $53 billion for residential buildings, $26 bil- 
lion for nonresidential buildings, and $lh.g billion for public utilities. 
Fhterial and equipment supply bottlenecks are increasing, which adds to 
the normal scheduling problems and costly delays. 
struction industry indicated a widespread opinion that the Program hralua- 
tion and Review Technique (PERT) and Critical Path Method (CPM) would soon 
become necessary for success in construction contracting. 1972 construc- 
tion imdustry survey revealed that only lh% of respondents were successful 
in applying these advanced management techniques in spite of the widespread 
hterest. Two major obstacles were psychological factors and the cost, in 
t h e  and money, for  generating the necessary network graphics. Computer- 
ized methods to use PERT conveniently and cheaply eliminate these obstacles, 
and applications have been increasing since 1972. 

1965 survey of con- 

(1-1) 

DRI-11/7 



I. COlfsTRucTIOn 

01-1 NASA Pert computer R ~ O ~ X V M I I  (Program hraluation and Review Technique): 
oped by Marshall. . . . used by Systonetics, Inc. (California) as principal 
part of computer service for proJcct scheduling in construction and other 
industries. . . . program widely used by customers; also available from other 
service companies and used in-house by some construction firms. . . . since 
there is no charge for NASA PERT, each user saves about $503/month compared 
to alternative software available camercially. . . . Systonetics combined 
!VASA program with in-house program, EZPERT, that automatically generates gyaphic 
output. . . . simificant additional savings from combined programs due to auto- 
mated output of netvork activity graphics ($.32 @ and 200 activities printed/ 
hour c q a r e d  to $3.60 e and lO/hour for nanual production). . . . combined 
programs f'rom Systonetics used routinely since 1972 by Associates Cor?. (Indiana), 
a Gulf and Western subsidiary in Consumer finance field, for many management 
functions. . . . applications include scheduling modifications cr new construc- 
tion in nationwide branch office system (over 900 offices), corporate plannir4, 
modeling accounts receivable and minority affairs programs. . . . very impor- 
tant part ~Pmultimiliion dollar manwement system that enables company to 
come within 10% of tine and cost estimates for projects. . . . Associates 
also using program to assist South Bend (Indiana) in airport expansion project. 
(Personnel/contractor , Customer, TEF 517, Cese Nos. 103406, 103407, 9 /74 )  

devel- 

1-2 W m :  developed for Headquarters by R. Buck- 
minster F u l l e r  at Southwn Illinois Gniversity. . . . computer program used 
by Dane East Corp. (New York) to design comercial geodesic structures. . . . 
applications include recreational enclosures, greenhouses, homes and medical 
clinics. . . . 19f3  sales $320,000. . . . ~500,00O-$lrnillion sales enticipated 
for 1974. . . . first domes made rith plastic and vinyl coverings, but Dome 
East now experimentiq with solid, laminated panels. 
TEF 479, Case No. 91454, 8/7k) 

!Personnel/grantee, 

1-3 Reinforced plastic structures: initial work under DOD contracts. . . . devel- 
opment continued for Headquarters, Langley, an2 Lewis for high performance 
rocket motor cases, stabilizers, and liquid hjdrogen pressure tcntsiners. e . . 
new plastic materials commercially used by !-laterials Systems ~ r p .  (California) 
to fabricate wall panels for prefabricated fiousing. . . . plastic made from 
petroleum refinery vastes. . . . conpany, which was formed by aerospace engi- 
neers in 1970, holcis contract with WD-Operation Breakthrough Frcgrm. . . . 
currently building 1,100 units in California, 200 in St. Louis, 8 $5,000. . . . 
over 10% cost savings compared to conventional factory-built housing. . . . 
additional installations in 'Cexico , France and Iran. 
TEF 518, Case No. 103411, 9/74) 

(?ersonnel/contractor , 

1-4 Fiberglass fabric : invented by Ovens-Corning Fibergias Corp. (Rhode Islgnd) . . . . company r?eveloped first applicaticn for fiberglass fabric with 1967 
contract from :ohmon f o r  nonflanmable cicthing and structures ; included 
developmeqt of Te'lon coating for fabric. . . . coateC fabric used cmmer- 
cially in air structures developed o y  Birdair Strwtures Geiger-Berger br 
Assoc. (New York! and others. . . . installations include a vinyl-coated 
fiberglass fabric coverinq for the U.S. Pavilton at Expo 70 in Osaka, JaFq 
and the more commonly used Teflon-coated fabric coverings for stzdims an2 
arenas. . . . $10 niilion/yesr i.idustry. {Contracto- , Cust--c.- 'iontractor, 
TEF 324, Case Nos. 103412, 103b13, 103414, 9/74) 

e Denotes transfe? case related to Key Issue 



I. colFpAucPIoI (coin. 1 

1-5 

1-6 

1-7 

1-8 

Instrumentation electronics for Saturn rocket:  
SCI Systems, Inc. (Alabama). . . . design techniques and production methods 4 

used by SCI t o  design a ground fault in te r rupter  t h a t  w i l l  f i t  ins ide  a 
standard home c i r c u i t  breaker. . . . i n t e r r u p t e r  prevents electrical accidents  
i n  home by t r ipp ing  c i rcui t  breaker vhen ground fault current  occurs. . . . 
required f o r  a l l  new hcmes i n  U.S. by 1971 Elec t r ic  Code amendment. . . . nor- 
& annual rate of two mil l ion housing starts. . . . SCI sold 40,000 interrup-  
ter units/month before recent  housing slump, market expected t o  improve. 
(ContraLtgr, TEF 119, Case Ro. 4793, 9/74) 

developed for Marshall by 

Cryouenic da ta  handbook: developed for  Kennedy. . . . used by Mason 6 Hanger- 
S i l a s  Mason Co. (Kentucky), a major c i v i l  engineering f i r m ,  t o  design low temper- 
ature construction pro jec ts .  . . . appl icat ions include at least 4 LNG s torage  
faci l i t ies  and a re f r iFera t ion  system for f reezing w e t ,  loose ground during exca- 
vation i n  major new York City sewage system project .  . . . provided SO% of  input  
t o  solving ser ious problem i n  re f r igera t ion  system. . . . also used t o  i d e n t i f y  
s u b s t i t u t e s  f o r  scarce zletcrials used for corrosioc control  i n  acid p l a n t s  ar?d 
pol lu t ion  abatement equipment. (T3/?SP, TEF 248, Case No. 9562, 8 / 7 h )  

Fusion weldins workmmshi=, stsndards:  compiled f o r  AEC and NASA Space Nuclear 
Propulsion Office. . . . used by Sancet t ,  ' lming, Cord*ry, Carpenter (Pennsyl- 
vania) ,  a major c i v i l  engineering firm, t o  develop acceptable veld methods and 
t o  qua l i fy  welders f o r  dam contractors .  . . . saved about $250,000 on $50 n i l -  
l i o n  Foster Joseph Sayers Dam projec t  (Pennsylvania) for  A r n y  Corps of Enqi- 
neers. . . . current appl icat ions for  Tioga/€!amonl Lakes Ems, a l s o  p a r t  of 
Corps program i n  Susquehanna River basin.  . . . flood control  and d i l u t i o n  of 
ac id  drainage from coal  mines. (Contact/DOD, TEF 86, Case No. 28474, 9/7h) 

Heat sh ie ld  coating for reentry vehicles:  coating conposition patented by 
h e r s o n  Elec t r ic  CT. (WssciLrt). . . . f i r s t  market was space program appl i -  
cat ions;  coating proper t ies  determined by qual i f ica t ion  tests conducted f o r  
NASA f i e l d  centers ,  including Johnson and L a ~ g l e y .  . . . coating s u b l i ~ a t e s  
when heated and pro tec ts  subs t ra te  f ron high temperature. . . . Eherson employ- 
ees who developed coat icg fcrrr.ed Thermo Systems, Inc. (Missouri)  i n  1967. . . . 
TSI acquired ps ten t  rixiits on c0atir.g l i n e  THER!40-LAG. . . . ccmmercial market 
fo r  THERMO-LAG ir?  construction indxstry is growing very rapidly.  . . . 
r e l i a b l e ,  e f f e c t i v e ,  inexpensive f i r e  re terdant  coating t h a t  p ro tec ts  high- 
rise bui lding components, such as s t r u c t u r a l  steel and e l e c t r i c a l  cabies ,  
during f ires.  . . . simir'icant; advance i n  c o m e r c i a l l y  ava i lab le  coatings . , . . s t r x t u r a l  s teel  coatinq .2-incht.s th ick  will give two-hour f i r e  
protect ion conFarsble t o  four irches of concrete ccating. . . . applica?ir,ns 
include high-rise motels ( F l o r i d a ) ,  a pharmaceutical building (Missouri), and 
chemical p lan ts  ( C a l f  fo rn ia ,  Texas, Colorado, Connecticut 1. (Personnel/ 
contractor ,  TET 521, Case No. lObl&i, 10/7&) 

Other 3elevant Fxamples : 

B-11 (chemical p lan t  design);  D-9 (nuclear  power plant  design);  G-10 ( a i r p o r t  
construction management); H-2 ( L U G  import f a c i l i t i e s )  



Key Issue 

Computerized police information syatcma: 
computer system was i n s t a l l e d  in  1964 f o r  t he  S t .  Louis department. 
In a 1971 survey of almost 500 police  departments, 38.8% of the respond- 
ing departments were using computers and 62.5% vould be using computers 
by 1971. Applications include police p a t r o l  i nqu i r i e s  on wanted s t a t u s  
o? individuals or property ownership. automate3 t r a f f i c  v io l a t ion  records,  
patrolman dispatching, automate6 files f o r  criminal invest igat ions,  allo- 
cat ion and d i s t r i b u t i o n  of regular p a t r o l  u n i t s ,  and crime s t a t i s t i c s .  
The Law Enforcement Assistame Administration iLEY4) has provided f ede ra l  
funds t o  pol ice  departments f o r  computer acquis i t ion.  Police eoficienc; 
has been improved i n  some, but hot a l l ,  instances.  in addi t ion,  a con- 
t r o w r s y  exists over cost  effectiveness of computer use. 

The first real-time pol ice  

(J-1) 

DR 1-1 1 /7& 



J. LAW ElqpORCEMWT 

*J-1 _Videotape s torage and r e t r i e v a l  system: computerized system developed for 
W s h d l  by Ampex Corp. (Cal i forn ia) .  . . . NASA waived patent  r i g h t s  on 
key tape t ransport  mechanism to Ampex i n  1963. . . . improved and commercial- 
ized by Ampex as Videofile System. . . . a s ingle  t a p e  reel s t o r e s  records 
from 10 four-drawer f i l e  cabinets ,  video output is of professional  q u a l i t y  . . . . t o t a l  sales $23 mill ion.  . . . most sales t o  l a w  enforcement agencies, 
including Royal Canadian Yomted Pol ice  ($1.1 mil l ion system i n  1971). 1 l l i nc ; i s  
Bureau of Criminal Invest igat ions ($1.2 mil l ion,  1972) , and Louisvi l le  Pol ice  
Department (Kentucky, 1973). . . . provides compact, aktomated f ingerpr in t  
f i l e  s stem used successful ly  i n  a l l  i n s t a l l a t i o n s  and criminal h i s tory  f i les  P including photographs) i n  some i n s t a l l a t i o n s .  . . . Canadian system w i l l  pay 
f o r  itself i n  3 years  by reducing cost  of f ingerpr in t  searches. (Contractor,  
TEF 226, Case No. 66201, 9/74) 

5-2 S c i e n t i f i c  and Technical Infomat ion  Management System (STIMS) : 
t h e  S c i e n t i f i c  and Technical Infoniat ion Office, YhSA Headquarters, as a com- 
puter  software package for  s tor ing  and re t r iev ing  bibliographic materials . . . . obtained from STIF by the  Lav Ehforcement Assistance Administration, 
Dept. of J u s t i c e  ( D i s t r i c t  of Columbia). . . . became t h e  primary operating 
sofiware for  t h e  Rational Criminal J u s t i c e  Beference Service,  a c e n t r a l  com- 
puterized information system serving the nat ion 's  law enforcement and criminal 
j u s t i c e  agencies. . . . NCJRS (became operat icnal  i n  September 1972) has 30,000 
regis tered users  and perforned over 300,000 searches i n  1973. 
tact ,  1'EF 515, Case No. 103b02, 9/7b) 

developed f o r  

(Personal con- 

5-3 Systems analysis  and cmputer  modeling: 
Propulsion Laboratory (Cal i forn ia) .  . . . used by ZPL Tublic Safety Program, 
under contract  to Los Angeles Police Department, f o r  requirement d e f i n i t i o n  
and design of proposed city-wide emerqency command and control  communications 
system. . . . includes master radio network plan,  systems design f o r  computer- 
assisted dispatching, automated vehicle  monitoring, automated mobile command 
center ,  automated precinct  command center ,  cut-of-car communications network, 
and deta l led  spec i f icz t ions  f o r  mobile d i g i t a l  communication system. . . . 
will be first  t o t a l l y  integrated systen i n  country (cost  t o  i n s t a l l  over $50 
mil l ion) .  . . being establ ished .=der LEAA funding as model program. . . . 
cansortium of mador c i t i e s  es tabl ished t o  f a c i l i t a t e  subsequent technology 
tzansfer .  

develope2 f o r  Headquarters by Jet 

(Contractor, Contact /contractor ,  'E? 5111, Case Nos. 103399, 103L00, 
3!74 1 

J-k California  Pour Cit!es ?muram: Faded  by NASA and NSF ( s ince  1971) and managed 
by Jet  Propulsion Laboratorj  ( J a l l f o r n i s )  t o  t r a n s f e r  aerospace-generated tech- 
nology t o  loca l  qoverments.  . . . Aerojet-General Corp. providing Pasadena with 
a Science and TecixiolTgy Advisor ar.d technical  support. . . . Advisor used sys- 
tems analysis  t o  h e l p  Pasadena Police Department i n  se lec t ing  s i t e  f o r  c i ty  
hel iport  used by pol ice  bcl ico?ter ,  in compiling operations lnanual f o r  effec-  
t i v e  hel icopter  p a t r o i ,  end i n  developing prcgram ' h a t  reduced false aiams 
from burglary/rob'nery detect ion s y s t e m  by 40%. (Contractor,  TEF 512, Case 
No. 101915, 9 / 7 b )  

* Denotes t r a n s f e r  case r e l a t e d  t o  Key Issue. 



J, LAW E T O R C M E N T  (CON". ) 

Other Relevant Exampler: 

B-13 (OSHA noise regulations); 3-1 (air p9llution atandards); E-2 (vehicle 
emission certification); E-4, E-9 and H-13 (implementing air quality laws) i 
E-6 (legal evidence); E-7 (preparing environmental legislation) : F-2 (OSHA 
safety regulations); G-5 (environmental lawsuit) ; 1-5 (electrical code 
reouirements 1 



IC. HIGHWAY TFtANSPORTATIOIQ 

Key Isrut 

w f e t  : Tota l  economic loss due to hlghvay accidents in 1972 

Califoriia has largest number of fatalities, 

( K - l )  

e -+ 19 billion. 1972 accidents caused 56,000 deaths and 
Ai 

b,850,000 injuries. 
almost 10% of total. 
creaued from 5.5 in 1965 to 4.5 in 1972, an 10% reduction, 

Accident rate per 100 million vehicle miles dc- 



If. HIGHWAY TRANSPORTA”IOI0 

*K-1 Hl.ghvw gr ooving: extecsive research ,.-d testing at  Langley (concept or ig i -  
nated i n  England) t o  reduce airplane skidding on w e t  runways. . . . pavement 
grooves f a c i l i t a t e  water runoff ,  improve contact between t i r e  and surface,  
and reduce hydroplaning. . . . Langley r e s u l t s  were bas i s  f o r  new highway/ 
airport grooving industry with Bbout $2 mill ion annual business.  . . . firms 
include Pavement Spec ia l i s t s ,  Inc. (Texas), Cardinal Engineering (Pennsylvnnia) , 
!I’rausportation Safety Systems, Inc. (Ohio), San Piego Concrete Cutting Co. 
(Cal i forn ia) ,  Charles 3. Watts Co. (Washington), and C. W. Hatcher, Inc. ( C a l i -  
fo rn ia ) .  . . . over 25 states have contracted t o  have dangerous highway sect ions 
grooved, . . . w e t  highway accidents on urooved sec t ions  reduced by about 60% . . . . about 20% of accidents occur on w e t  pavement. . . . CaLiforzia Depart- 
nent of Transportation i s  leading user ,  with $8 mil l -on t o t a l  out lay;  appli-  
ca t ions  include 400 miles of freeway grooved i n  Los Angeles area. . . . General 
E lec t r i c  Co. (Ohio) produces a r : i f ic ia l  diamonds csed i n  mRnc:acture C! groover 
cu t t i ng  blades.  . . . CE ac t ive ly  promoting F--coving. (Contact/Langley, 
TEF 168, C a s e  Nos. 101917, 101919, 101920, 101921, 101922, 9/74) 

K-2 * developed f o r  Johnson by T R W  Systems 
(Cal i forn ia)  t o  develop first, real-time 

m i n  U.S., SAFER (Systematic A i d  t o  Flow 
tme TRW SAFER i n s t a l l e d  and operating i n  

g-milc square South Bay aree of Los Angeles County (Cal i forn ia) .  . . . proj- 
ect  cost  about 3800,000; funled by U.S. Department of Transportation Urban 
Systems Program (71$), County of Los Angeles (225) and S t a t e  of Cal i forn ia  
(7%). . . . more than 15% reduction i n  mi l l ions  of  vehicle  hours spe:-t wai t i rg  
at  112 South Bay t r a f f i c  l i g h t s .  . . . estimated t o t d  annual savings t o  motor- 
ists using South Bay streets is $I n i l l i o n .  . . . projected t o t a l  annual s~. - -  
ings .if SAFW were ins ta l led  county-wide woulr! be $50 miil ion.  . . . T R W  
also i n s t a l l i n g  SAFE? ir. Baltimore, Xaryland (1,090 t r a f f i c  l i g h t s )  m d  Lver- 
land Park, Kansas. 

NASTRAN (NASA St ruc tu ra l  Analysis Program) : 
analys is  of a i r c r a f t  and space vehicies .  . . . used by Ford blotor Co. (Michl- 
gan) fo r  design analysis of 
1971. . . . more than u 0  dosign engineers t r a ined  t o  u3e yogram.  . . . 
in--l x c e d  desiqn of every major component i n  these products. . . . save1 two- 
t h i r d s  of ca lcu la t ing  t ;me i n  achieving 63% improvement fo r  component behavior 
predict ions.  . . . rrduced R&D t i m e  and cos t ,  as w e l l  a s  deveiopnent t e s t i n g  
cos t s  (no va l id  cost  savings f!gure ava i lab le  at t h i s  time). . . . General 
Motors Corp. (Michiaan) recent ly  completed dcveldpnent of design appl icat ion 
methods t o  f a c i l i t a t e  YASTMY use by design engineers. . . . prograq ca l ibra ted  
v i t h  da ta  from older  *iehicles.  . . . corporate e f f o r t  aimed a t  widespread use 
of !VASTRAN ir! producr. design. . , . NASTRAX v e r s a t i l i t y  and continued program 
maintenance serv ice  from \wnqley are very important t o  Ford ard $14. 
COSMIC, TEF L13, Case Xes. i 0 ; 4 ~ 5 ,  103117, 9/74) 

(Contractor,  TEF 465, Case No. 103415, 8/74) 

K-3 developed by Goddard for cozputer 

ir, t ruck ,  and fanu t r a c t o r  componen$s Fince 

(Contact/ 

* Denotes transfer case r e l a t ed  t o  Key Tssue. 



K. HIsHyAlt TRAllSWRTATIOH (COUT.) 

K-h Saturn I/IB Systems Dtveloment Breadboard F s c f l i t y :  i n s t d l e d  m d  operated 
f o r  Chrshall by Chrysler Ccrp. (Alabann). . . . e lec t ron ic s  design, computer, 
systems, and qua l i ty  production experience at Hmtsville D i r .  used t o  develop 
aev products and production l i n e  testing for  most Chrysler c u s  ma trucks . . . . annual producticn 2 million units. - . . product appi icat ions ,ncluds 
m r i d  c i r c u i t r y  i n  new sclid-state radios  for Plymouth and Dodge l i n e s ,  accu- 
r8tc d i g i t a l  clock fo r  Chrysler l i n e ,  and ign i t ion  retarder t o  reduce d s s i c n s  
when idl ing.  . . . more durable radio uses ?O% of e l e c t r i c i t y  previously re- 
quired. . . . production appl icat ions incluae metbods t o  produce reliable elec- 
tronit! ign i t ion  system used i n  a l l  c a r s  and l i g h t  trucks,  aatameted e l e c t r i c a l  
viring test systen fo r  some c a r  nsscarbly plants. computerized systcm for autc- 
mted t e s t i n g  o r  car d i s t r i b u t o r s  ana vindshiela viwr -tors ,  and scm',autaurted 
test aystem fo r  brake cylinders.  . . e lec t ron ic  ign i t ion  system is a major 
improvanent i n  car  e q u i p e n t ,  better car performance reduces cniss ions and 
lovers mkintenance cost .  . . 60-second test of car  u i r i n g  i d e n t i f i e s  w h e t h e r  
nvork is needed. . . . 8,000 d i s t r i b u t o r s  tested d a i l y  at 60 secs. each, vith 
1C tints previous accuracy. . . . brake cyl icders  tested in 7 secs. (Ccntrac- 
t o r ,  TEF 507, Case No. 101927, 9/7b) 

K-5 Conbustior analysis c m u t e r  prowan: developed bf Levis. . . . rout inely 
used by %znerG Yotcrs C O ~ .  :Xichiganj since 1970 ic canbustion research for 
automotive engines. . . . by mdel ing  the engine conbustion process. prcqam 
improved analysis  of hov po l lu t an t s  are for,eeC. . . . research results used 
in varlous GM &sign an5 develowent p c j e c t s .  . . . used extensively bjr 
Chrysler Corp. (Michigan) in coabustion aoalysis  for  gas turbine engine develcp- 
a n t .  . . . gas tEbizzes vi11 & h t rcduced  in 1975 automobiles. . . . lwer 
auissions and ?ever zcving parts than standard piston engices. 
TEF 463, Case Nos. 103409, L03410, 9 / 1 4 ]  

(Contact/Levis, 

Other Relevant Zxamplts: 

A-1 and A-6 (automobile products);  S-9 ( lubr icant  ?or car air conditioners!; 
C 2  (vehicle  eaiss ion c e r t i f i c a t i o n )  ; H-11  (vehicle  emission cont ro l )  

CRI-11/'  I, 



k t i v e  filter circuit atsign method . . . . . . . . . . . . . . . . . .  C-6 
Advertisiag. television . . . . . . . . . . . . . . . . . . . . . . . .  C-6 
Air q u a l i t y  models . . . . . . . . . . . . . . . . . . . . . . . . . .  &9 
Mr pollutiw., 

A u t m b f l e  exhaust anal.- cr . . . . . . . . . . . . . . . . . . .  E-2 
CaOtrOl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D - l . M . E . 2 0 .  

E.?. E.10. K.U. 
XA. K-5 

Control sequence . . . . . . . . . . . . . . . . . . . . . . . . .  E-5 
Dispersal rorecast . . . . . . . . . . . . . . . . . . . . . . . .  E-5 
b i t o r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-1. E-6 
mitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-3.E-4 
Acarote sa~sor for ........................ E-8 

Aircrartccmponents . . . . . . . . . . . . . . . . . . . . . . . . . .  B-10 
Aircmf't galley r e f r ige ra t io?  systtm . . . . . . . . . . . . . . . . .  F-11 
Aircraft productior, quality c a n t m i  . . . . . . . . . . . . . . . . . .  B-2. B-3 
A i r c r a r t  renote seasing Irosram an& bagery . . . . . . . . . . . . . .  b? 
Air fo i l  design. ?togallo . . . . . . . . . . . . . . . . . . . . . . . .  C-3 . 
Airportconstruct ior ,  . . . . . . . . . . . . . . . . . . . . . . . . .  1-1 
Airport construction mariagenat control  room . . . . . . . . . . . . .  G10 
Alaskanp5peline . . . . . . . . . . . . . . . . . . . . . . . . . . .  K-6 
Alaskan p i g e l b e  safety oro,?ect . . . . . . . . . . . . . . . . . . . .  11-12 
Alloy. precipitation-hamien& steel . . . . . . . . . . . . . . . . . .  F-3 
A l m i n i z c d w l a r  . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-5 
AlurainuP plant mintenance  . . . . . . . . . . . . . . . . . . . . . .  B-2 
fiuminm produczicn quality cont ro l  . . . . . . . . . . . . . . . . . .  B-4 
Apollo "iirfance Cmputer Exezutive Program . . . . . . . . . . . . . .  D-3 Anti-fog c0-t.d. . . . . . . . . . . . . . . . . . . . . . . . . . .  C-2 

Apollo GuiOscce CmFuter software . . . . . . . . . . . . . . . . . . .  C.9. 0.3. H.L. 
K-2 

Apollo 'lmiagueni; Cmtml ?ooa . . . . . . . . . . . . . . . . . . . .  G-lc, 
kpcllo Progrem. c q r ; t e r  m d o l s  for . . . . . . . . . . . . . . . . . .  E-9 
Apollo Frogran qus ' i ty  assurance s p e c i f i c a t i m s  . . . . . . . . . . . .  r-8 
Architecture. cede i i c  aesiqn . . . . . . . . . . . . . . . . . . . . .  X-2 
Atlas-Czntau-- rccket  ccritrol system . . . . . . . . . . . . . . . . . .  11-5 
Au.omobile. 

!?@ne research and development . . . . . . . . . . . . . . . . .  K-S 
Exhaust analyzer . . . . . . . . . . . . . . . . . . . . . . . . .  E-2 
?esiqn aqalysis . . . . . . . . . . . . . . . . . . . . . . . .  K-3 
Gas t -ubfne deve lopea t  . . . . . . . . . . . . . . . . . . . . .  K-5 
?reduction testir?g . . . . . . . . . . . . . . . . . . . . . . . .  K-h 
t roducts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A.1. A.6. K-4 

Ba'^.tery-povered f; and tocls . . . . . . . . . . . . . . . . . . . . . .  C-4 
EioCaca zaaagerrent sn~l modeling . . . . . . . . . . . . . . . . . . . .  G-8 
Zi.>,tech.;cgy. dhigios' lc imaging . . . . . . . . . . . . . . . . . . .  ?A? 
3irglary detection sgston f a l s e  alarms . . . . . . . . . . . . . . . .  5-4 
susiness nschi. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A-3 
Cal i fornia  Fo.z Cities Frogran . . . . . . . . . . . . . . . . . . . .  
"arbon ioncxfde .nonitor. Skylab . . . . . . . . . . . . . . . . . . . .  E-1 

G-9. 5-4 



Certltfed Ploduction Line . . . . . . . . . .  
Chemical plant design . . . . . . . . . . . .  
Chemical plant s a i e t y  . . . . . . . . . . . .  
Chemical processing equipment . . . . . . . .  
Chemical reactions.  nondestructive spot test 
Chlorate caedle oxygen supply . . . . . . . .  
City aaergency carmmrnications systcm . . . .  
City arsnagclatnt . . . . . . . . . . . . . . .  
City management systems and methods . . . . .  
c i t y  PlaXllling . . . . . . . . . . . . . . . .  
Clean roolc technolorn . . . . . . . . . . . .  
Clothing . . . . . . . . . . . . . . . . . . .  
C o a l  desulfUrizat ion . . . . . . . . . . . .  
C o a l  nine reclamation . . . . . . . . . . . .  
Combustion analysis computer ~?rogra3s . . . .  

. . . . .  . . . . .  . . . . .  . . . . .  
procedure . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  

. . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  
Coatbustion analysis for automotive engines . . . . . . . . . . . . . .  
Cccmunications satellites . . . . . . . . . . . . . . . . . . . . . . .  
Composite materials data . . . . . . . . . . . . . . . . . . . . . . .  
Compressed/freeze&ied Fmd . . . . . . . . . . . . . . . . . . . . .  
Cocpter coqlex  . S l l d e l i  . . . . . . . . . . . . . . . . . . . . . . .  
Computer E d e l i n q .  energencg communications system 
Computer mdelisK. health care planning . . . . . . . . . . . . . . . .  
Caqu te r  models f o r  Azollo ?rogra~ . . . . . . . . . . . . . . . . .  
Conputer peri9heral  equipnent . . . . . . . . . . . . . . . . . . . . .  
Ccmputer pipel ine control.  o i i  ami gas . . . . . . . . . . . . . . . .  
Ccnnputer production c x t r o l .  o i l  fields . . . . . . . . . . . . . . . .  

Apollo Guidance software . . . . . . . . . . . . . . . . . . . . .  

Computer e q u i w e i t  pro&uction. c o n t m i n a t f m  control . . . . . . . . .  
Cmputer qtaphics . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

Computer progrars. 

Combustion analysis  . . . . . . . . . . . . . . . . . . . . . . .  
WTS-1 data  analysis  . . . . . . . . . . . . . . . . . . . . . . .  
SASAPE3T . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
YAS'l7WV. see seywate l i s t i n g  
Sc ien t i f i c  and r e c h i c e l  Infornafion Management System (STIMS) . . 

Cornputer retail sales s:.~ste?~s. . . . . . . . . . . . . . . . . . . . .  
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